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IHOACHUTEJIbHAA 3AIIMCKA

PaGouas mporpamma mno npeamery «@Dusuka» (npeamerHast o0iacth «EcTecTBeHHO-HAy4YHBIE
npeameTs») 1uist 10 knacca asisiercst yacteio OOIT COQO, peanuzyronieiics B MAOY COIL Ne9.
[IporpamMma coctaBiieHa Ha OCHOBE:

o [Ipukaza MwunobOpuayku ot 17.05.2012 Ne 413 «O6 ytBepxnenun (enepaabHOTO
TOCYJapCTBEHHOTO 00pa3oBaTEeIbHOIO CTaHJapTa CcpenHero obmero oOpa3oBaHus» (C
W3MEHEHUSMH, BHECCHHBIMH MpHKa3oM Munmpocsemenus ot 12.08.2022 Ne 732);

o [Ipukaza Munnpocsemenuss ot 18.05.2023 Ne 371 «O06 yrtBepxkaeHuu deaepaabHON
00pa30BaTeNbHOM MPOTrpaMMbI CPETHETO OOIIET0 00pa30BaHUSY;

o denepanbHOil paboyeii mporpaMMbl cpenHero obmiero oopazoBanus duszuka (mas 10-11
KJIACCOB 00pa30BaTENbHBIX OpTraHU3aINN);

o Konnenmun mnpenoxaBanusi ydebHoro mpenmera «®Duszmka» B 00pa3oBaTENbHBIX
opranuzanusax Poccuiickoit denepanuu, peann3yroNMX OCHOBHBIE 0011€00pa3oBaTeIbHBIC
IIporpaMMbl, yTBEpkAEHHON pemieHneM Kosuternn MunucteperBa npocseiiennus Poceuiickoit
®denepanun, mpotokod ot 3 gexadps 2019 r. Ne T1K- 4BH.

[Iporpamma mo ¢usuke 6a3z30BOro ypoBHS Ha YypOBHE CpeaHEero oomiero odpa3oBaHuUs
pa3paboTaHa Ha OCHOBE TIOJIOKEHHUH M TpeOOBaHWUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
obpasoBarenbHON TporpaMmebl, ipencraBieHHbIX B DI'OC COO, a Takxke ¢ yuéToM deaepabHOM
paboueii mporpaMMbl BOCIIUTAHUS U KOHLENIIMY NpenoaBaHus yueOHoro npeamera «Pusnkay» B
oOpa3oBaTenbHBIX oOpraHuzamusx Poccuiickoit  ®enepanuu, pealu3yIONMX OCHOBHBIC
o0pa3oBaTeNbHbIE IPOTrPAMMBI.

Conepxanue NporpaMMbl MO (U3MKE HamNpaBlIeHO Ha (OPMHPOBAHHUE ECTECTBEHHO-
Hay4YHOH KapTuHBI MHpa oOyvaromuxcs 10—-11 kmaccoB npu o0yyeHun ux (usnuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEILHOCTHOTO Noaxoaa. [IporpamMma 1o ¢usnke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k TUTaHUPyEeMBbIM JIMYHOCTHBIM, MPEIMETHBIM W METaIllpeaMETHBIM
pe3yapTaraM OOy4YeHMsI, a TaKKe€ YYUTBIBAET HEOOXOAMMOCTh pealu3ali MEXIpPeAMETHBIX
cBsi3el (U3MKM C €CTECTBEHHO-HAYYHBIMH Y4E€OHBIMH IpenMeTamMu. B Hell ompenemnsroTcs
OCHOBHBIC LIEIM M3y4eHUs (U3UKU HAa YPOBHE CpeaHEero oOIiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3yJIbTaThl OCBOSHUS Kypca (PU3UKHU: TUYHOCTHBIC, METAlpeIMETHBIE, TpeIMETHbIE (Ha 6a30BOM
YPOBHE).

[Iporpamma o ¢u3HKe BKIFOYACT:

® [UIAHUPYEMBIE PE3YJbTAaThl OCBOCHUS Kypca (GU3UKU Ha 0A30BOM YPOBHE, B TOM UHUCIIE

IpeMETHBIC PE3yJIbTaThl M0 TO/1aM 00YUYCHHUS;

e coaepxaHue yueOHoro nmpeamera « Pu3ukay mo rogam o0yueHHs.

du3mKa Kak HayKa 0 Hanbosee oOIMX 3aKOHAX MPUPO/bI, BHICTYIIAsi B KAUeCTBE Y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMU 00 OKpPY)KaloLeM MHpeE.
[IkonbHBI Kypc (QU3MKH — CHCTEMOOOPA3yIOUIMHM Ui €CTECTBEHHO-HAayuYHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SBICHUN, N3y4aeMbIX
XUMHUEH, Ouonorueit, gusnueckoir reorpadueit u acrpoHomueil. Mcrnonp3oBaHHe U aKTHBHOE
npUMeHeHHe (PU3MUECKUX 3HAHUN ONPEEIIeT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOTHMA
B cdepe SHEpreTuKH, TPAaHCIOPTa, OCBOCHMS KOCMOCA, IOJIY4YEHHs HOBBIX MaTepUaloB C
3aJJaHHBIMH CBOWCTBaMH U JIpyrux. M3yuenue (pu3nku BHOCUT OCHOBHOM BKJIaJ B ((OPMUpPOBaHHE
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpa OOydaromuxcs, B (OPMHUPOBAHHUE YMEHHMH NPUMEHSITbH
HaYYHBII METOJ| ITO3HAHUS IIPH BHITIOJIHEHUN UMHU YYEOHBIX UCCIICIOBAHUIA.



B ocHOBY kypca (hu3uku A1 ypOBHS CpEeIHETo 001Iero oOpa3oBaHMs MOJIO0XKEH PsJT UIICH,
KOTOpPbIE MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 IIOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEH Kypc SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3lesioB (PM3MKHU, BKIKOYAET KaK BOIPOCH! KJIACCHYECKOH, TaKk U
COBPEMEHHOU (U3HKHU.

Hoesn eenepanuzayuu. B cOOTBETCTBUM C Hel MaTepual Kypca pU3NKH 00beJUHEH BOKPYT
¢usnueckux Teopwil. Bemymmm B Kypce sBisiercs (OpPMHpPOBAHHME TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSAX MaTEpUH, BELIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanusanus NpeanogaraeT MClojib30BaHUE T'yMaHUTapHOTO
noTeHIHana (Gu3nYecKor HayKu, OCMBICIICHHE CBSA3U Pa3BUTUSL (PU3UKHU C Pa3BUTHEM OOIIECTBA, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HDABCTBEHHBIMU M SKOJIOTHYECKUMU MPoOIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce Gu3nku npeamnonaraeT 3HakOMCTBO C HIMPOKUM
KPYI'OM TEXHUUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUI U3YYEHHBIX TEOPUIl U 3aKOHOB.

Hoesn osxonocusayuu peanusyercsi MOCPEICTBOM BBEIEHHUS JIIEMEHTOB COJEpIKaHUS,
NOCBALIEHHBIX 3KOJIOIMYECKHM NpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKXKe 00CyKAeHUs Mpo0IeM paliOHaIbHOTO IPUPOIONIONb30BaHUS U
9KOJIOTUYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha ypOBHE CpeaHEero oOmero oOpa3oBaHUS
ABIAIOTCS (u3ndeckue Teopuu ((HopMuUpOBaHHE MPEICTABICHUH O CTPYKTYpE IOCTPOCHUS
¢Gu3ndeckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB M IPUHIMIIOB B COBPEMEHHBIX
IPEACTAaBICHUAX O MPHUPOJE, IPAaHUIAX NPUMEHUMOCTH TEOPHH, /Uil ONMUCAHHUsS €CTECTBEHHO-
HAYYHBIX SIBJICHUU U MPOIIECCOB).

CucTeMHO-IeSTeTbHOCTHBIN MOAX0 B Kypce (DPM3MKU pean3yeTcs MPexe BCEro 3a CuéT
OpraHu3aly 3KCIIEPUMEHTAIBHON JesTeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKN — 3TO UCMOJIB30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIHEPUMEHTOB U
7a00paTOpHBIX paboOT, KOTOpBIE B Iporpamme Mo (usuke oObeAWHEHBI B OOLIUI CIUCOK
YUEHHUYECKUX NPAaKTUYECKUX palboT. BrigeneHue B ykazaHHOM mepeuHe JabopaTOpHBIX padoT,
IPOBOJUMBIX ISl KOHTPOJSI M OLEHKH, OCYIIECTBISAETCS YYacTHUKAaMH OOpa30BaTEbHOTO
mpoIriecca UCXO0sl U3 0OCOOCHHOCTEH MJIaHWPOBAHUS M OCHaIeHus kabunera (usuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAZCHUE OOYYAIOUIMMUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEpEHHS,
UCCIICIOBAaHHUSI 3aBUCHUMOCTEH (PU3UYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO IPOBEpKE
IPEJIOKEHHBIX THIIOTE3.

Bonblioe BHUMaHuE yaenseTcs peleHHI0 pacu€THBIX U KayecTBEHHBIX 3a1ad. [Ipu stom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 33/1a4M C SIBHO 3a/laHHON (PU3HUECKON MOJEIbIO,
MO3BOJISIOIINE IPUMEHATH H3yUYCHHbIE 3aKOHBI 1 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjerna Kypca,
TaK M HMHTErpUpys 3HAHUSA M3 DPa3HbIX paszfenoB. [ KayecTBEHHBIX 3a4ad NPUOPHUTETOM
ABIISIIOTCSL  3aJaHMsl Ha OOBSCHEHUE MPOTEKaHWs (U3NYECKUX SBJICHHMM UM IPOLECCOB B
OKpY’Kalollel JKWU3HHU, TpeOylolme BBHIOOpAa (U3MUECKOM MOJENu Uil CUTYallud HpPaKTUKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ TpebdoBanusmu PDPI'OC COO Kk MarepuasbHO-TEXHUUYECKOMY
obecrieueHnI0 yu4eOHOro mporiecca 0a30BbIl ypOBEHb Kypca GU3HKH HA YPOBHE CPEHETO OOIIEro
00pa30BaHUs JIOJDKEH M3Yy4aThCsl B YCIOBUSAX MPEIMETHOTO KaOMHeTa (PU3MKU WU B YCIOBHUSX
MHTETPUPOBAHHOTO KaOHMHETa MPEeIMETOB €CTECTBEHHO-HAY4YHOTO LMKiIa. B kabunere (usuku
JIOJDKHO OBITh HEOOXO0IMMOE J1abopaTopHOe OOOpYyIOBaHME IS BBITTOJTHCHHS YKa3aHHBIX B
IporpaMMe 1o (Gpu3nKe y4eHU4eCKUX MPAKTUYECKUX paboT U IEMOHCTPALMOHHOE 000PYJ0BaHUE.



JlemoHcTpanoHHOEe 000pyaoBaHHEe (OpMHpYeTcs B COOTBETCTBUUM C IPUHILIUIIOM
MHUHHMAaJIbHOH JOCTAaTOYHOCTH M 00ECHEeUMBACT MOCTAHOBKY MEPEUYMCICHHBIX B MpOrpaMme Mo
(¢u3uKe KIIOYEBBIX JAEMOHCTPALUN MAJs MCCIEJOBAHUS W3y4aeMbIX SIBJICHUA U TIPOLIECCOB,
SMIUPHUUECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTopHoe 0o0opyaoBaHHE ISl YUYCHHYECKUX IMPAKTUUECKHX paboT (opmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOeCreyMBaeTcs B pacuére OJHOr0 KOMIUIEKTa Ha JIBYX
oOyuyaromuxcs. Temarndeckue KOMIUIEKTHI JIabOpaTOpHOro O00OpyNOBaHMS JIOJKHBI OBITH
MOCTPOCHBI Ha KOMIUJIEKCHOM MCIIOJb30BAaHUHM AHAJIIOTOBBIX U LHU(POBBIX MPUOOPOB, a TaKke
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUI€ HU(POBBIX TaOOPATOPHIA.

OCHOBHBIMU 1IENISIMU U3Y4YEHUS (PU3NKU B 00IIEM 00pa30BaHUU SBISIOTCS:

e (opMupoBaHHE HUHTEpeca M CTPEMJICHUS OOYYAIOUIMXCS K HAYYHOMY H3YUYCHHUIO

IPUPOIBI, pa3BUTHE UX MHTEIUIEKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHUH O HAaydyHOM MeETOJe TMO3HaHud U (popMHupoBaHHE
UCCIIEI0BATEIBCKOTO OTHOILICHHS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmupoBaHHE HAYYHOIO MHUPOBO33PEHHUS KaK pEe3yJibTaTa U3yueHUs OCHOB CTPOCHHS
MaTepuH U GyHIAMEHTAIBLHBIX 3aKOHOB (PH3HUKH;

e (opmupoBaHue yMeHUN OOBSCHATH SIBJICHUS C UCIIOJIb30BaHUEM (DU3MUECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeNbCTB;

e (opmupoBaHuE MPEACTABICHUNA O pOiU (PU3UKU I PA3BUTUSA IPYTHMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

Jloctuxenne 3TUX Ieneld oOecreyrBaeTCsl pelieHUueM CIEAYIOINX 3aJad B Ipolecce

U3y4eHHs Kypca (pU3UKU HA YPOBHE CpPEeIHEro o0IIero o0pa3oBaHuUs:

e mpuoOpeTeHue CHCTEeMbl 3HaHUN 00 OOMMX (PU3NUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PH3UKY, HJIEKTPOJMHAMUKY, KBAHTOBYIO
(GU3UKY U IIEMEHTHI aCTPOPHU3UKY;

e (QopmupoBaHuE YyMEHHUII TNPUMEHSITh TEOPETHYECKHE 3HAHUA i1 OOBSICHEHHS
¢u3nUecKux SBICHUH B MNpUpOAE M A NPHUHATHS NPAKTUYECKHX pELICHHH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHME CHOCOOOB pEIIEHHUS Ppa3IUYHBIX 3a7ad C SIBHO 3aJaHHOW (U3UUYECKOIl
MO/JIeNIbI0, 3a/1a4, TOPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3aHne (PU3NYECKOM MOJIENH,
a/ICKBaTHOM yCIIOBUSIM 33J1auu;

® [OHMMaHHE (PU3MYECKUX OCHOB U IMPHUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB M
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HAa OKPY’KAIOIIYIO CPEay;

® OBJIQJICHWE METOJaMH CaMOCTOSITEIILHOTO TUIAHUPOBAHMS U MPOBEACHUS (PU3MUECKUX
OKCIEPUMEHTOB, aHalW3a M  UHTEpOpeTaluu  UHPOpPMALUHU,  ONpeAeICHHUs
JIOCTOBEPHOCTH IMOJyYECHHOTO PE3yJIbTaTa;

® CO3/IaHUE YCJIOBHUH ISl pa3BUTHSI YMEHUM MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
JESITeIbHOCTH.

Ha wusyuenue ¢usuku (6a30BBI ypOBEHB) Ha ypOBHE CpeAaHEro oOmiero oOpa3oBaHUs
otBoautcs 136 yacos: B 10 kiacce — 68 yacos (2 yaca B Henento), B 11 knacce — 68 yacos (2 yaca
B HEJIEITIO).

[Ipennaraemsplii B mporpamme 1o (pu3uKe nepedeHb Ja00paTOPHBIX M MPAKTHIECKUX paboT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHTENb JeJaeT BBHIOOpP IpOBeJAeHHS 1a00paTOpHBIX padboT u
OTIBITOB C YUYETOM UHIUBUAYaTIbHBIX 0COOEHHOCTENH 00yYatOIINXCSl.



COJAEP)KAHUE OBYYEHUA

10 KJTACC

Pasnen 1. ®du3uka 1 MeTOAbI HAYYHOIO MO3HAHUS
®usuka — Hayka o npupoxae. Hayunsle MeToasl IO3HaHMS OKpyXkarouiero mupa. Poib
HKCIEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3HKE.
MopenupoBanue (GU3MYECKUX SBJICHHH M TpoiieccoB. Hayunple rumore3sl. duznueckue
3aKOHBI U TeopuH. [ paHUIIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpuHIMI COOTBETCTBUS.

Poms m mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HayyHOW KapTUHBI MHUpa, B
MIPAKTUYECKOU EATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AmnanoroBble ¥ IU(PPOBIE U3MEPUTENIbHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pasnea 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBukeHHE. OTHOCUTENIBHOCTh MEXaHUYECKOT 0 JBHKEeHMs. CucTemMa OTCUETA.
Tpaexropus.

Ilepemenienue, CKOpPOCTh (CpenHSAsI CKOPOCTb, MIHOBEHHAs CKOPOCTb) U YCKOpPEHHE
MaTepualbHOM TOYKH, MX NPOEKIUMU Ha OCU CHCTEMBI KOopauHAT. CloKeHHE IMepeMelieHUuN U
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE NPSMOJUHEWHOE ABWXKeHHE. ['paduku 3aBHCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U MEPEMEIICHNS MaTEPUAIIbHON TOUKH OT BPEMEHH.

CBoOoaHoe majeHne. Y CKopeHrue CBOOOTHOTO TaICHHUS.

KpuBonuneiinoe aBukenue. JBUKeHHE MaTepUAIbHON TOYKU MO OKPY>KHOCTH C MOCTOSHHOM
[0 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAass ckopocThb. Ilepuon u yactoTa obpaieHus..
[leHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

TexHnueckue ycTpoHWCTBa U MPAKTHYECKOE NPUMEHEHUE: CIUAOMETP, JBUKEHUE CHAPAJIOB,
LIETTHBIE U PEMEHHBIE NTEPEAAUN.

Jlemoncmpayuu

Monenb cucteMbl 0TCUETA, MILTKOCTPALUs] KHHEMAaTUYECKUX XapaKTEPUCTHUK JABH)KEHUS.

[Ipeo6pa3oBanue ABUKEHHM ¢ UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO34yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habntonenue nBrxeHus Tena, OpoIeHHOro O] YIIIOM K TOPU30HTY ¥ TOPH30OHTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHUSI.

Hampasnenue ckopocTy npu JBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3y4yeHne HepaBHOMEPHOTO JBUKEHUS C LIEIbIO ONPEAEIEHUS MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXAY IyTSAMH, IPOWJEHHBIMU TEJIOM 3a IOCJIEI0BATENbHbIE
paBHBIE TPOMEKYTKH BPEMEHH IPU PABHOYCKOPEHHOM JIBUJKEHHH C HAYaJIbHOW CKOPOCTBIO, PAaBHOM
HYJIIO.

N3yueHne NBUKEHHUS IAPUKA B BI3KOU JKUIKOCTH.

W3ydenune qBUKEHUS Tea, OpPOIICHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuxa



IIpunnun orHocutensHOcTH ['anuies. IlepBbiil 3axkoH HerotoHa. MHepruanbHble CHCTEMBI
OTCU€Ta.

Macca tena. Cuia. [puHuun cynepno3uniuu cuil. Bropoii 3akon HeroToHa 111 MatepualibHOM
Touku. Tperuit 3aKkoH HbroTOHA J711 MaTepUaIbHBIX TOYEK.

3akoH BceMupHOTro Tsarotenus. Cuna Tspkectd. [lepBast kocMudeckas CKOpOCTb.

Cuna ynpyrocrtu. 3akoH I'yka. Bec tena.

Tpenue. Bunbl Tpenus (1mokosi, ckoibxeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHHs CKOJBXKEHUs M cuia TpeHus mnokosd. Koaddumuent tpenus. Cuna cOmpOTHUBICHHS MPU
JBUKEHUH TeJa B )KUIKOCTH WJIN rase.

[ToctynaTenbHOE U BpanaTeaIbHOE JBUKCHIE a0COTIOTHO TBEPAOTO TEa.

MOMEHT CuJIbl OTHOCHUTENBHO OCH BpamieHus. [lnedo cuiibl. YcnoBust paBHOBECUS TBEPIOIO
Tena.

TexHuueckne yCTpOWCTBA M NIPAKTUYECKOE IPUMEHEHHE: MOJUIMITHUKH, JIBUKCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrenne nHepuuH.

CpaBHeHHE Macc B3aUMOICUCTBYIOIIUX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxxeHue CHIL.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT JedopMaIuu.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U NAJICHUU.

CpaBHeHME CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPIOTo Tesia. Buabl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamopuule pabomol

W3ydenue nuxeHus: Opycka 1o HaKIOHHOH IJIOCKOCTH.

HccnepoBanue 3aBUCMMOCTH CUJI YOPYTOCTH, BO3HUKAIOMIMX B MPYXKUHE U PE3HMHOBOM
oOpasiie, oT ux aedopmaruu.

HccnenoBanue ycnoBuii paBHOBECHs TBEPJOTO TENA, UMEIOIIETO OCh BPALLEHHUS.

Tema 3. 3aKkonbl cCOXpaHeHusn 6 MexanuKe

NmMnynbc MaTepualibHOW TOYKHU (Tela), CUCTEMbl MaTepHAIbHBIX ToueK. VIMMIynbC CUIIBI U
M3MEHEHUE UMITYJIbCa TeJla. 3AKOH COXPaHEHUs UMITyJIbca. PeakTHBHOE IBUIKEHHUE.

Pa6ora cunbl. MOIIHOCTE CHIIBI.

Kunernueckast »Heprus marepuanbHOil Touku. Teopema 00 H3MEHEHHMHM KHHETHYECKOH
SHEPTHUH.

[TorenunansHas sHeprus. IloTeHnuanbHas sHeprus ynpyro aehopMUPOBAHHON MNPy KUHBI.
[TorenunanpHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToTeHnmanbHble W HEMOTCHIHUATbHBIE CHUIBL. CBs3b pPabOThl HEMOTEHIUANBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeNl. 3aKOH COXPAaHEHUs MEXaHUYECKON SHEPTUH.

VYrpyrue n Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOHCTBAa W MPAKTUYECKOE MPUMEHEHHE: BOJIOMET, KOMEpP, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUXEHUE.



[lepexon MOTEHIIMATEHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

W3yuenne abCONIOTHO HEYNPYroro yzaapa ¢ IIOMOILIbI JIBYX OJUHAKOBBIX HMTSHBIX
MasiTHUKOB.

HccnenoBanue cB3M pabOTHI CHIIBI C U3MEHEHHUEM MEXaHWYECKOH YHEPTUH Tella Ha TpuMepe
paCTsKEHUs PE3UHOBOIO KIyTa.

Paznen 3. MogiekyasipHasi pu3uka 1 TEpMOAMHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUU

OCHOBHbBIE TOJOKEHUSI MOJEKYJISPHO-KMHETHUECKOW TEOPHHM M HMX OINBITHOE 00OCHOBAHHE.
BpoynoBckoe nemwxenue. Auddysusa. Xapakrep IBUKEHUS U B3aUMOACUCTBHS YaCTHIl BEIECTBA.
Monenu cTpoeHus ra3oB, )KUJIKOCTEH U TBEPIBIX Tel U 00BSCHEHUE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mojenel. Macca u pazmepsl mosiekyia. KonunuectBo Bemecta. [loctosiHaas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnens wupeanbHoro rasza. OCHOBHOE YpaBHEHHE MOJIEKYJSIPHO-KMHETHUUYECKON TEOpHUH
UJIeaTbHOTO Ta3a. AOCOIOTHAS TEMIIEpaTypa Kak Mepa cpeHel KHHETHIECKON YHEPTUHU TEIMII0BOTO
nB>KeHUd yactull rasa. [llkana remneparyp KenbBuna. ['a30Bbie 3akoHbI. Y paBHeHUE MeHeneeBa—
Knaneiipona. 3akon [lanprona. M3ompoueccsl B MA€aIbHOM TI'a3€ € IMOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['papuueckoe npencraBieHre H30IPOIIECCOB: U30TEpMa, U30X0pa, U300apa.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHl, [JOKa3bIBAIOUINE JMCKPETHOE CTPOCHHME BEIIeCTBa, ¢oTorpaguu  MOJIEKYI
OPraHUYEeCKUX COCIUHEHUMU.

OmnbrThl 110 UG GY3UH KUTKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JIBUKEHHUS.

Mopens onsbira IlITepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIIIPHOIO B3aUMOAECHCTBHSL.

Mopaenb, HTFOCTpHUPYIOLIAsl TPUPOLY IABJICHUS ra3a Ha CTEHKHU COCyJa.

OnBITHL, WUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UJI€AJIbHOTO T'a3a, H30IPOLECCHI.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul

Omnpenenenre Macchl BO3AyXa B KIIACCHOW KOMHATE HA OCHOBE M3MEPEHUN 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTypbl BO3yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXly TapAMETPAMK COCTOSTHUS Pa3pEeKEHHOr0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHaMuueckass cucreMa. BHYTpeHHss DHEpruss TEPMOAMHAMHUYECKOW CHCTEMBI U
criocoObl €€ u3MeHeHus. KonuuecTBo TeruioTsl U paboTa. BHYTpeHHsSST SHEprusi 0JHOATOMHOIO
nJeanbHOro rasa. Buael Temsonepenayu: TEIIONPOBOJHOCTh, KOHBEKIUS, U3IyUEHHUE. Y JAelIbHAS
TEII0EMKOCTH BellecTBa. KonMuecTBO TEIIOTHI IPU TEIJIONEpeaaye.

[Tonsarue 06 anmabarHoM mpouecce. [lepBrlii 3aKk0H TepMoauHAMUKH. [IpuMeHeHne nepBoro
3aKOHA TEPMOAMHAMUKY K n3ompoieccam. ['padudeckas uHTepnperanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuki. HeoOpaTHMOCTh IPOIIECCOB B MIPUPO/IL.

TennoBeie Mamuubl. [IpuHIUOBL NeiicTBUS TerUIOBBIX MammuH. [IpeoOpa3oBanust sHEpruu B
TeruioBbIX MamuHax. Kosadduuuent nonesnoro aeiicteust teroBoi Mamuubsl. Lukn Kapuo u ero
KO2(DPUITMEHT TOJIE3HOTO NEUCTBHUS. DKOJOTHUECKHUE MPOOIEMBI TEMII0IHEPTCTHKHY.



TexHuueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHUE: IBUTAaTeNb BHYTPEHHETO CrOpaHusl,
OBITOBOW XOJOIUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu

W3meHeHne BHyTpeHHEH SHEPIUH Tejla MPU COBEPIICHUN PabOThI: BBUIET MPOOKU U3 OYTHUIKH
MoJl JICHCTBHEM C)KaToro BO3AyXa, HarpeBaHue 3¢upa B JAaTyHHOW TpyOke mHyTEéM TpeHHs
(Buaeo1eMOHCTpaIus ).

W3meHeHue BHyTpeHHEH SHEpruu (TeMIepaTyphl) Tejla IpH Terionepeaye.

OnbIT Mo aguabdaTHOMY PaCIIUPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoit TypOHUHBI, IBUTATeNsl BHYTPEHHETO CTOPaHus, PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul

N3mepenne yaenbHOM TEIIOEMKOCTH.

Tema 3. Azpezamnvie cocmoanun geujecmea. Pazosvie nepexoont

[TapooGpa3oBanue u kKoHmeHcanus. Vcnapenue n kurneHue. AOCOTIOTHAS U OTHOCHTEIIbHAS
BJIQKHOCTh BO3/1yXa. HachlleHHBI map. YenbHas TemjaoTa MmapooOpa3oBaHUs. 3aBHCUMOCTb
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUSI.

Teépnoe teno. Kpucrammmueckne u amopdHbie Tena. AHU30TPONUS CBOWCTB KPHUCTAJIIOB.
Kunkue kpuctamisl. CoBpeMeHHbIE MaTepuansbl. [1aBinenue n kpuctamuzanus. Y 1efbHas TerioTa
iaBienus. Cyomumanus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHnueckue yCTpOMCTBA M IPAKTHYECKOE INPHUMEHEHHE: TUIPOMETP M IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU MTOIYyYEHHUSI COBPEMEHHBIX MaTEPUAJIOB, B TOM YHCJIE€ HAHOMATEPUAJIOB, U
HaHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX apOB.

Kunenue npu NoHWKEHHOM JaBJICHUH.

CriocoObl U3MepeHHs BIaKHOCTH.

HaGmonenne HarpeBaHus ¥ IUIABJICHHS KPUCTANIMYECKOTO BEIIECTRA.

JleMoHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3MepeHre OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. DiiekTpoanHamMuka

Tema 1. Inexmpocmamuka

DnexTpusanus Tell. DIEKTPUUECKU 3apsa. JBa BUia anekTpuueckux 3apsoB. [IpoBonHukwy,
JTUAJIEKTPUKU U TTOJYIIPOBOJIHUKH. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsija.

BzaumopeiictBue 3apsnoB. 3akoH Kynona. TodeuHblid 3JIEKTPUUYECKHI 3apsl. DIEKTPUUECKOE
nosie. Hanpsx€HHOCTh anexkTpuyeckoro mnosis. [IpuHIunm cyneprno3unmu 37I€KTPUYECKUX IOJEH.
JInHMY HANIPSHKEHHOCTH DIIEKTPUYECKOIO MOJIS.

PaGora cun sanektpoctarnyeckoro moss. [Torernuan. Paznocts morennuanos. [IpoBogHuKY 1
TUAJIEKTPUKHU B 3JIEKTPOCTATHYECKOM I0J€. J(nanekTpuyeckas NpoOHUIAEMOCTb.

OnekTpo€MKocTh. KoOHIeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa. JHEprus
3apsKEHHOT0 KOHJIEHCATOpA.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: BJIEKTPOCKOMN, 3JIEKTPOMETD,
ANEKTpOCTaTUYECKasl 3allUTa, 3a3eMJIEHHE DJIEKTPONpPHOOPOB, KOHJEHCATOP, KOIMHWPOBAJIBHBIN
anmapar, CTpyMHbIA IPUHTED.



Jlemoncmpayuu

Y CTpOUCTBO U NIPUHIUIL ACHCTBUSA 3JIEKTPOMETPA.

B3anmopeiicTBre Ha’IeKTPU30BAHHBIX TEIL.

DIEeKTpUYECKOE MOJIE 3apsSKEHHBIX TEll.

[IpoBOAHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DneKTpocTaTU4ecKas 3allluTa.

JINDIIEKTPUKHU B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHMOCTD 3JIEKTPOEMKOCTH IUIOCKOIO0 KOHAEHCATOpa OT IUIOIIAJN IUIACTHH, PACCTOSHUS
MEXIy HUMH U IA3JIEKTPUIECKON IPOHNULIAEMOCTH.

DHeprus 3aps>KEHHOT0 KOHJIEHCATopa.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul

N3mepenne 37eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 31exkmpuyeckuii mox. Toku é paznuunvix cpeoax

DNEeKTpUYECKU TOK. Y CIIOBUS CYILIECTBOBAHMS AJIEKTPpUUYECKOro Toka. Mcrounuku Toka. Cuina
TOoKa. [ IoCTOSIHHBIN TOK.

Hanpsioxenue. 3akon OMa 1151 ydacTKa Eenu.

DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y JEIbHOE CONMPOTUBIICHUE BeniecTBa. [locnenoBarenbHoe,
napajuieJIbHOE, CMEIIaHHOE COeTMHEHUE POBOJHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOIIHOCTD 3JIEKTPHYECKOT0 TOKA.

DNeKTpoABMKYIas CUjla U BHYTPEHHEE CONPOTHBIICHHE WCTOYHMKA TOKa. 3akoH Oma 1uis
MTOJTHOU (3aMKHYTOM) AJIEKTpUIeCcKoi menu. KopoTkoe 3aMpikaHue.

DNeKTpOHHAs TPOBOIUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTh COMPOTUBIICHUS METAIIIOB OT
Temreparypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKUH TOK B BaKyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBoaanku. CoOCTBEeHHAs U MPUMECHAs MMPOBOIUMOCTD MOJTyIPOBOAHUKOB. CBOWCTBA
p—n-niepexoza. [loynpoBoAHHKOBBIE TPUOOPHI.

DNEeKTpUYeCKUii TOK B pacTBOpax MW pacijlaBax dSJIEKTPOIUTOB. JIEKTPOIUTHYECKAs
Iyccouranus. JIEKTPOIH3.

DJIEKTpUYECKUH TOK B ra3zax. CaMOCTOSITENIbHBIM M HECAaMOCTOSTENbHBIN pa3psan. MomaHus.
[Tma3ma.

TexHuueckue ycTpoicTBa M MPAKTHUECKOE MPUMEHEHHUE: aMIIepMETP, BOJIBTMETP, PEOCTaT,
MCTOYHUKHU TOKA, JJIEKTPOHArpeBaTeIbHbIE IPUOOPHI, JIEKTPOOCBETUTENbHbIE TPUOOPHI, TEPMOMETP
COIPOTUBIICHUS, BAaKyYMHBIH THOJ, TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOIYyIPOBOIHUKOBBIN THO,
rajJibBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAIPSHKEHUS.

3aBUCHMOCTh CONPOTUBJIECHUS LMJIMHIPUYECKUX MPOBOJHHUKOB OT JUIMHBIL, IUIOLIAJH
MONEPEYHOI0 CEYEHUsI U MaTepuana.

CwmenianHOe COeIMHEHUE TTPOBOHUKOB.

[Ipsamoe wu3MepeHue HNEKTPOABMKYIIEH CHIIbl. KOpOTKOE 3aMbIKaHUE TallbBAaHHMYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHMOCTb COMPOTHUBIICHUSI METAJIJIOB OT TEMIIEPATYpPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoit pa3psia 1 MpOBOJIUMOCTh BO3AyXa.

OnHOCTOPOHHSS TPOBOAUMOCTD AUOJIA.



Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul

N3ydeHne cMEIIaHHOTO COSTUHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABMKYIIEH CUITbl HCTOYHUKA TOKA U €70 BHYTPEHHET0 COMPOTHUBIICHUSI.

Hab6mronenue snexrposnusa.

MexnpeaMeTHblie CBA3U

Nzydyenne kypca ¢usuku 6a3oBoro ypoBHsS B 10 Kiacce OCYyIIECTBISETCS € y4ETOM
COJIEP>KaTENIbHBIX MEXKIIPEAMETHBIX CBSI3eH ¢ KypcaMy MaTeMaTuKH, OMOJIOTUH, XUMUH, Teorpaduu
Y TEXHOJIOTHH.

Mesicnpeomemmvle noHAmMuUs, CBSI3aHHBIE C U3YYEHUEM METOJIOB HAYYHOT'O TIO3HAHUSL: SIBJICHHE,
Hay4dHbIi (akT, runores3a, (usmUeckas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOJEHHE, SKCICPUMEHT,
MOJIETTUPOBAHUE, MOICIIb, U3MEPECHHE.

Mamemamuxa: pelieHre CUCTEMbI ypaBHEHUH, TuHeHas QpyHKuu, mapadoia, rurnepoona, ux
rpaduKu U CBOMCTBa, TPUTOHOMETpUYECKHE (YHKIMH: CHUHYC, KOCHHYC, TaHI€HC, KOTaHTEHC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOCKIIUN HA OCU KOOPAMHAT, CII0KECHHE
BEKTOPOB.

buonoeus: Mexanmdyeckoe ABWKEHUE B KHBOM mpupoze, nuddys3us, ocMoc, TEIIooOMeH
KHUBBIX OPraHuW3MOB (BUBI TEIUIONEperayl, TEIUIOBOE PaBHOBECHE), DJEKTPUUECKHUE SIBJICHHS B
YKUBOU MIPUPO/IE.

Xumus: TUCKPETHOE CTPOSHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb BEIIECTBa,
MOJIIpHAsl Macca, TEIUIOBbIe CBOMCTBA TBEPBIX TEN, KHUAKOCTEH U Ta30B, dJEKTPUUECKHUE CBOWCTBA
METAJIJIOB, AIEKTPOIUTUYECKAS AUCCOLUAIINS, TAIbBAaHHUKA.

Teocpaghus: BIaXKHOCTH BO3AyXa, BETPHI, 6apoMeTp, TEPMOMETD.

Texuonoeus: mpeodpazoBaHUE JBIKCHUN C WCIOJIB30BAHUEM MEXaHH3MOB, YUYET TPEHHS B
TEXHHKE, MOAIUITHUKY, UCTIOJIb30BAHUE 3aKOHA COXPAaHEHUS UMITYJIbca B TEXHUKE (pakeTa, BOJOMET
W JIpyrue), JIBUraTeslb BHYTPEHHETO CropaHusi, mapoBas TypOuHa, OBITOBOWM XOJOIMJIbHUK,
KOHJUIIMOHEP, TEXHOJIOTUH MOTYYSHHUSI COBPEMEHHBIX MAaTEPHUAIOB, B TOM YHCIIE HAHOMATEPUAJIOB,
W HaHOTEXHOJIOTHH, OJJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE JJICKTPONpHOOpOB, KCEPOKC,
CTpYHHBIH TIPUHTEp, OdJIEKTpOHArpeBaTelibHble MPUOOPBI, 3JIEKTPOOCBETUTENbHbIE MHPUOOPHI,
rajibBaHUKa.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHoro mnpeamera «®PusnMka» Ha ypOBHE CpEAHEro o0OmEero oOpa3oBaHUS
(6a30BBIif YPOBEHB) TOJKHO 00ECTIEYUTh TOCTHKEHUE CIIEAYIOIIUX JINYHOCTHBIX, METAIIPEIMETHBIX
Y TIPEIMETHBIX 00pa30BaTEIFHBIX PE3YIbTATOB.

JUYHOCTHBIE PE3YJIBTATDI
JludHOCTHBIE pPE3yNbTaThl OCBOCHHUs ydeOHoro mnpeamera «Duszmka» MODKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIUXCS PYKOBOACTBOBATHCA C(HOPMUPOBAHHOW BHYTpPEHHEH
MO3UIIMEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHUEHTAIIMH, MMO3UTHBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSAM POCCUMCKOTO OOIIECTBa, PaCIIMPEHUE KU3HEHHOTO
OMbITAa U ONBITA JIEATEILHOCTU B MPOIIECCE peaau3allii OCHOBHBIX HANPAaBJICHUI BOCHUTATEIHHOU
JIeITEILHOCTH, B TOM YHCJIC B YACTH:
1) rpa:xkaaHCcKOro BOCIMTAHMS:



c(hOpMHUPOBAHHOCTH IPAKTAHCKON MO3UIIUN 00YUAIOIIETOCS KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTRa;

MPUHATHE TPAAUIMOHHBIX OOIIEUEIOBEUYECKUX TYMAaHUCTHUYECKMX U JE€MOKPATUYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEILHOCTh B HMHTEpPEcax TPa)kJIaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYTIPABICHUU B 00Pa30BaTEIbHON OpraHU3aIiy;

yMEHHE B3aUMOJIEHCTBOBATh C COLIMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX QYHKIUIMU
Y Ha3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTAapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTH POCCUIMCKON TPaXTaHCKON UICHTUIHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K FOCYAapCTBEHHBIM CHMBOJIAM, JJOCTUKEHHUSIM POCCUICKUX YUEHBIX
B 00y1acT (PU3UKH M TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIOCOOHOCTh OLIEHWBATh CUTYallMIO0 U MPUHHUMATh OCO3HAHHBIE PEUICHUs, OPUEHTUPYSCh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM UHUCIIE B JEATEIILHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTONUNBOTO Oy IyIIIero;

4) 3cTeTHYECKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIECHHWE K MHUPY, BKIIOYas ACTETHKY HAyYHOrO TBOPYECTBA, MPHUCYIIETO
(hbU3UYECKON HayKe;

5) TPy10BOr0 BOCIIUTAHUSA:

MHTEpPEC K pa3IndHbIM cepam npodecCHOHATBHOM NeSTEILHOCTH, B TOM YUCIIE CBS3aHHBIM C
(U3MKOH ¥ TEXHUKOW, YMEHHME COBEpINATh OCO3HAHHBIM BBIOOp Oyaymeid mpodeccuu wu
pealin30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHUIO M CaMOOOpa30BaHMIO B 00JacTH (U3MKU Ha
MPOTS)KEHUU BCEU KU3HH;

6) 3K0J10rM4YeCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh  JKOJIOTMYECKON KYyJIbTYpbhl, OCO3HAaHHWE TJO00AIBHOIO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JICMCTBUI B OKPYKAIOLIEH CPEJE HA OCHOBE 3HAHMS LIEJIEN
YCTOWYMBOTO Pa3BUTHUS YEIOBEUECTBA;

pacilipeHye OMbITa JEATeIbHOCTH YKOJIOTUYECKOM HANPaBIEHHOCTH Ha OCHOBE MMEIOLIUXCS
3HAHUU 10 (PHU3HUKe;

7) HEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
(bU3UIECKOI HAYKH;

OCO3HAaHWE I[IEHHOCTH HAy4YHOU NEATeThbHOCTH, TOTOBHOCTh B MPOIECCe U3YYCHHS (UZUKH
OCYIIECTBJISITh MPOCKTHYIO U UCCIEI0BATENbCKYIO ACSITEIIbHOCTh UHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHBbIEC YHHUBEpPCAJIbHbIE YUeOHbIE el CTBUS
ba3oBble Jiornueckue 1eMCTBUA:



CaMOCTOSITENTLHO (POPMYIUpPOBaTh M aKTyalM3UpOBaTh NpoOJIeMy, paccMarpuBaTh €&
BCECTOPOHHE;

OTIpEICTIATH 1NN JAesITeIbHOCTH, 3aJ]aBaTh MapaMeTPbl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B PACCMAaTPUBAEMBIX (PU3NUYECKUX SIBIICHUSX;

pa3pabarbiBaTh IJIaH peHIeHHs MPOOIeMbl C YIETOM aHAIM3a UMEIOIIUXCS MaTepPHAIBHBIX U
HEMaTepUaIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTUBbI B JESITENBbHOCTb, OIEHUBATh COOTBETCTBHE pE3yJIbTaTOB LEJSM,
OLICHHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIUHUPOBAaTh U BBINONHATH pPA0OTy B YCIOBUSIX PEATBbHOTO, BUPTYAIbHOIO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

Ba3oBrble ucciaenoBareLCcKue NelCTBUA:

BJIa/IETh HAYYHOU TEPMUHOJIOTHEH, KIIIOUEBBIMU MOHATUSAMU U METOAaMU (DU3HUECKON HAYKH;

BIIQJICTh HABBIKAMHU Y4eOHO-HCCIIEIOBATENBCKOW W TPOEKTHOM IEesATENbHOCTH B 00JacTu
(U3HUKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TMOHMCKY METOJIOB pPEUICHHS 3aaad
(bu3MYECKOTo coAepKaHusl, MPUMEHEHHUIO PA3INYHBIX METOJOB MTO3HAHUS;

BJIQJIETh BHUJIAMHU JESTEIbHOCTH IO IMOJYYEHHIO HOBOTO 3HAHUS, €ro HHTEpHpeTaIui,
peoOpa30BaHUI0 U MPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX CUTYallUSX, B TOM YHCIE TIPU CO3JaHUU
Y4E€OHBIX TIPOEKTOB B 00JIaCTH (DU3HKH;

BBISIBJISTH IPUUYUHHO-CIIEICTBEHHBIE CBA3U U aKTyallM3UpOBATh 3aJlauy, BBIIBUTATh THIIOTE3Y
e€ peleHus, HaXO0IUTh apryMEHTHI JJIs JOKa3aTeNbCTBA CBOMX YTBEPXKIICHUH, 3a]1aBaTh TapaMeTphbl
U KPUTEPUU PEIICHUS;

aHAIIM3UPOBATH MMOJYYCHHBIC B XO/I€ PEIICHUS 3314 PE3YJIbTaThl, KpUTHUYECKH OLIEHUBATh X
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE 33/1a4yll B 00pa30BaTEIbHON NESATENbHOCTH, B TOM
quclie IPU U3YYCHUH (DU3HKHY;

JaBaTh OLEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTD 3HAHUA MO (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOJXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a49H, IOIYCKAIOIINE aThTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanmueii:

BJIa/IETh HABBIKAMM TMOJY4YeHHUS HHGOpMauuu (PU3UYECKOro COAEpX aHUS U3 HCTOYHHKOB
Pa3HBIX THIIOB, CAMOCTOSITEIHHO OCYIIECTBIIATH MMOUCK, aHATH3, CHCTEMATH3AIUIO K HHTEPIIPETALIUIO
nH(OpMALIUY PA3TUYHBIX BUI0B U (OPM TIPECTABICHNUS,

OLIEHUBATh JJOCTOBEPHOCTHh MH(OpMALIHH;

MCIOJIb30BaTh CPE/ICTBA MH(OPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIl B peUICHUH
KOTHUTHBHBIX, KOMMYHHKATHUBHBIX M OpPTaHU3aI[MOHHBIX 3a7a4 C COOJIOJICHHEM TpeOOBaHMIA
PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, THTUEHBI, PECYPCOCOEPEKEHUS, TPABOBBIX M ATHIECKHX HOPM,
HOPM HHGOPMAIIMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COJIEPKaHUs B Pa3IMYHbIX opMaTax ¢ yU4ETOM Ha3HAUCHUS
uHpopMaMd W IIEIEBOM ayJUTOPUH, BBIOWpAas ONTUMAIbHYI (OpPMY TMPEICTABICHHUS W
BU3YaJIH3aIiu.

KoMMyHHKaTUBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS:



OCYIIECTBISTH OOIICHHE HA YpOKaX (DU3MKHU M BO BHE-YPOUHOU JESTEIBHOCTH,

pacmo3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH ¥ CMATYaTh KOH(DIUKTHI,

Pa3BEPHYTO M JIOTHYHO U3J1araTh CBOKO TOUKY 3PEHUS C UCIIOJIh30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHOW U MHIUBUAYILHOU paOOTHI;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JCUCTBHUN C y4€TOM OOIIUX WHTEPECOB H
BO3MOYKHOCTEH Ka)JI0TO YeHa KOJUICKTHBA,;

MPUHUMATH IIETT COBMECTHOH JCSITEIHHOCTH, OPTaHU30BBIBATh U KOOPIAHMHUPOBATH ACHCTBUS
10 €€ JIOCTHKCHUIO: COCTABIISTH TUTAH JIEHCTBHIA, PACIIPEIENIATh POJIH C y4ETOM MHEHHH YYaCTHUKOB,
00CyX1aTh pe3yJbTaThl COBMECTHOUW pabOTHI;

OILICHUBATh KAY€CTBO CBOETO BKJIAJIa M KaXJIOT0 YYaCTHUKA KOMAaH/IBI B OOIIMI pe3yabTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

npeJuiaraTh HOBBIE TPOEKTHI, OICHWBATh HWACHW C TO3HMIWU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUYECKOE TIOBEICHUE B PA3IUYHBIX CUTYAIUSX, MPOSIBISITH
TBOPUYECTBO U BOOOpaKeHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIe YHUBepPCAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranu3anus:
CaMOCTOSITENIPHO OCYILECTBIIATh IIO3HABATENbHYIO NESATEIBHOCTh B 00JacTH (U3MKU U
aCTPOHOMMH, BBISABIIATH IPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/]auH;
CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUICHMsS PAacYETHBIX M KA4eCTBEHHBIX 3a7ad, IUIaH
BBITTOJIHEHUS TPAKTUYECKON pabOTHI C yUETOM UMEIOLIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH
Y MPEINOYTEHHUM;
JlaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
paclpsATh paMKU y4eOHOrO IPeMETa Ha OCHOBE JIMYHBIX MPEANOUTECHUH;
JenaTb OCO3HAHHBIA BBIOOpP, apryMEHTHpOBATH €ro, Oparb Ha ceOs OTBETCTBEHHOCTh 3a
pelIeHue;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
croco0CTBOBaTh ()OPMHUPOBAHUIO U TPOSBICHUIO APYIUIIUN B 00J1aCTH (PU3KUKH, TTOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYpHBIA YPOBEHb.
CaMOKOHTPOJIb, SJMOIHOHAJILHBIH HHTEJIEKT:
JaBaTh OLICHKY HOBBIM CHUTYalHsM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTH, OLICHUBATbH
COOTBETCTBHUE PE3YJIBTATOB LEIISAM;
BJIaJICTh HABBIKAMH IO3HABATEIbHON pe(dIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN U
MBICIIUTENBHBIX ITPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUM;
UCIOJIb30BaTh MPUEMBI peIEKCUN AJIS OLEHKU CUTYalluH, BEIOOpA BEPHOTO PELICHHUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEUICHMS 110 UX CHUKCHHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHThI IPYIMX IIPHU aHAIMU3€E PE3yJIbTaTOB ACSITEIbHOCTH;
MPUHUMATD ce0sl, TOHUMAsi CBOM HEJOCTATKH U JJOCTOMHCTBA;
IIPUHUMATHh MOTHBBI U apIYMEHTBI JPYTHX IIPH aHAIU3€E PE3yJIbTATOB ACATECIbHOCTH;
IIPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.
B mpouecce nocTHKeHHsS JTUYHOCTHBIX Pe3yJbTaTOB OCBOCHMS MPOTPAMMBI 1O (hU3MKE s
YPOBHSI CpeAHEro o0mero o0pa3oBaHUs y OOYYaIOLIIUXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
MHTEJUIEKT, MPEANOoIaraloui copMupOBaHHOCTD:



CaMOCO3HaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE 3MOIIMOHAIBHOE COCTOSHUE,
BUJICTh HAMPABJICHUS Pa3BUTHS COOCTBEHHOUN SMOIMOHANBHOM c(hephl, OBITH YBEPECHHBIM B ceOe;

CaMOperyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOIIb, yMEHUE TPUHUMATh OTBETCTBEHHOCTH 32
CBOE TIOBEJICHHE, CIIOCOOHOCTH aNaNTHPOBATHCS K AMOIMOHAIBHBIM WM3MEHEHHSIM W TPOSBISTH
T'MOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMM, BKJIIOYAIOUICH CTpEeMJIGHHE K JIOCTH)KCHUIO I M YCIIEXY,
ONITUMH3M, HHUIIMATUBHOCTh, YMECHHUE IEHCTBOBAThH UCXO/IS1 M3 CBOMX BO3MOXHOCTEH;

OMIIATUH, BKIIIOYAIOIIECH CIIOCOOHOCTh IOHMMATh SMOIMOHAIBHOE COCTOSHHE IpPYTHUX,
YYUTBIBATH €TO MPH OCYIIECTBICHUH OOIICHHUSI, CTIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO;

COILIMAJIBHBIX HAaBBIKOB, BKJIIOYAIOLINX CIIOCOOHOCTHh BBICTPaMBaTh OTHOLICHUS C IPYTUMHU
JIOABMH, 3a00THTHCS, IPOSBIIATH UHTEPEC U Pa3peIiaTh KOH(IUKTHI.

HNPEIMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHBIC pe3yJbTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y 0OYUAIOUINXCS YMEHU:

JIEMOHCTPHPOBATh Ha IMpHUMEpax poyib U MecTo (PU3MKH B (POPMHUPOBAHUHM COBPEMEHHOMN
HAy4YHOM KapTUHBI MHpA, B Pa3BUTUHU COBPEMEHHOM TEXHUKH W TEXHOJOTHUM, B MPAKTUYECKOU
JIESITEILHOCTH JIIO/ICH;

YYUTHIBATH TPAHUIIBI IPUMEHEHUS U3YUEHHBIX (PU3NYECKUX MOJENel: MaTepuaabHas TOYKa,
MHepIUalbHas cucreMa oTcuéra, aOCOJIOTHO TBEPIOE TENO, MICAIBHBIM ra3, MOJEIN CTPOCHHUS
ra3oB, KUAKOCTEW W TBEPIBIX TeJl, TOUYCUHBIN 3JIEKTPUUECKUM 3aps] MpU pElIeHUU (PU3NYECKUX
3a/1a4;

pacrio3HaBaTh (PU3MUECKUE SBJICHUS (TPOLECCH) M OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAaHHUKH, MOJIEKYJISIPHO-KUHETUUECKON TEOPUM CTPOEHMSI BELIECTBA M AJIEKTPOJAMHAMUKHU:
PaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSIMOIMHEWHOE IBUKEHUE, CBOOOTHOE MaJICHHUE T, IBUKEHHUE
M0 OKPY>KHOCTH, MHEpLUs, B3auMojaelcTeue Ten, Auddys3usi, OpOyHOBCKOE ABMKEHHUE, CTPOCHHE
KHUJIKOCTeH W TBEPIBIX TN, U3MEHEHHE 0O0bEMa Tel NMpHU HarpeBaHUM (OXJIAKACHUU), TEIUIOBOE
paBHOBECHE, HCIIAPEHME, KOHJCHCALMs, IUJIAaBICHHWE, KpPUCTAIIM3alus, KWUIIEHUE, BIIAXKHOCTb
BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a IPU €ro Harpe€BaHWM B 3aKPBITOM COCYJE, CBSI3b MEXKIY
rapaMeTpaMH COCTOSIHUS ra3a B U30IPOLIECCAX, JIEKTPU3ALUs TN, B3aUMOACHCTBUE 3apsI0B;

OIMCHIBATh MEXAaHUYECKOE JIBUKEHHE, UCTIONIB3YS (PU3NUECKUE BETUUUHBL: KOOPAUHATA, MYTh,
IIEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUjla, UMITYJIbC Tela, KMHETUYECKasi SHEpIus,
MOTEHLIMAJIbHASL SHEPrusi, MeXaHuyeckas paboTa, MeXaHMuYecKas MOIIHOCTh;, MpPU OMUCAHHUH
MPaBWJIBHO TPAKTOBATH (PU3MUECKHI CMBICI MCTIOIb3yEMbIX BEIMYMH, X 0003HAYEHUS U €IUHUIIBL,
HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BEJTHUYNHAMH;

OIMCHIBATh U3YUYECHHBIE TEIUIOBBIC CBOMCTBA TEJl U TEILJIOBBIC SIBICHUS, UCTIONb3YS (PH3NUECKUE
BEJINYMHBI: IABJICHHE ra3a, TEMIIepaTypa, CPEIHS KHHETUUECKAasi SHEPTUsl XaOTUYECKOrO IBUKECHHUS
MOJIEKYJI, CPEAHEKBAPAaTUYHAsI CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHSS 3HEPIus,
pabota raza, K03()(GUIUEHT MONE3HOTO ASUCTBHS TEIJIOBOTO JABUraTesIsl; IPU OMMCAHUH MPABUIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI UCIOIB3YyEMbIX BETUYMH, UX 0003HAYECHUS M €IMHUIIbI, HAXOIUTD
(b opMyIIbl, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUHUHY C IPYTUMH BEIMYHHAM;

ONMMCHIBATh H3YYEHHBIE JJICKTPUYECKHE CBOMCTBAa BEIIECTBA M JJIEKTPUYECKUE SIBICHUS
(mporiecchl), HMCMONb3Ysl (PU3MUECKUE BEIMYUHBI: SJCKTPUUECKUN 3apsi, 3JIEKTPUUYECKOEe IIOJIe,
HaNpspKEHHOCTD 110JIs, MOTEHIMAJI, pPa3HOCTh NMOTEHIIMAJIOB; IIPY ONMCAHUM IIPABWIIBHO TPaKTOBATh



(bu3NUYeCKUil CMBICI UCIIOJIb3YEMBbIX BEIMUYUH, UX 0003HAYCHHS U €IMHHIIbI, YKa3bIBaTh (HOPMYJIHI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETMYMHAMU;

aHAJIM3UPOBaTh (PU3MUECKHE NPOLECChl M SBICHUS, HCIMOJB3YysSd (U3NYECKHE 3aKOHBI U
NPUHIMIOBL: 3aKOH BcemupHoro tarotenus, I, II m III 3axkonbl HpOTOHA, 3aKOH COXpaHEHUS
MEXAHUUYECKON IHEPruM, 3aKOH COXPAHEHHUS HMITyJIbCa, NMPUHIMI CYNEPHO3ULUHM CHII, MPUHIUII
paBHONPABUS WHEPLMAIBHBIX CHUCTEM OTCUETA, MOJEKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOECHHMS
BELIECTBA, ra30BbI€ 3aKOHBI, CBA3b CPEIHEN KHHETUUECKON SHEPTUU TEIIOBOTO JIBUYKEHUS MOJIEKYT
¢ aOCOIOTHOM TeMITepaTypoH, MEPBBINA 3aKOH TEPMOJINHAMUKH, 3aKOH COXPAHECHHS JIEKTPUIECKOTO
3apsiga, 3akoH Kynona, mpu 3TOM pa3niuyarh CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BhIPaKEHHE U YCIIOBHS (TPaHMIIbI, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIMIIBI JEHCTBUS MALIMH, TPUOOPOB M TEXHHUECKUX YCTPOICTB;
pa3nauyaTth yCIOBHUS UX O€30MIaCHOTO UCIOIb30BaHUS B TIOBCETHEBHOM KU3HU;

BBITIOJHATh OKCIIEPUMEHTHl 10 HCCIEIOBaHUIO (PU3UYECKUX SBICHUA M TPOLECCOB C
MCIOJIb30BAHUEM IPSIMBIX M KOCBEHHBIX H3MEPEHHIA, IIPH 3TOM (POPMYIHUPOBATH MpodiieMy/3a1aqy u
TUIOTE3y Y4eOHOTO SKCIEPUMEHTa, cOOMpaTh YCTAHOBKY W3 MPENJIOKEHHOTOo 000pYyAOBaHMS,
MIPOBOAUTDH ONBIT U (GOPMYIUPOBATH BHIBOIBI,

OCYIIECTBIIATH MPsIMbIE U KOCBEHHBIE M3MepeHUsl (PU3NUECKUX BETUYHH, P ITOM BBIOUPATH
ONTUMAJIBHBIA CIIOCOO M3MEPEHHs M HWCIOJIb30BAaTh M3BECTHBIE METO/bI OICHKH MOTPEIIHOCTEH
U3MEPECHU;

UCCIIEIOBATh 3aBUCHUMOCTU MEXAY (U3NYECKUMHU BETMYMHAMH C HCIIOJIb30BAHHEM MPSIMBIX
U3MEpEeHUll, TpU STOM KOHCTPYMPOBATh YCTAHOBKY, (UKCHPOBATH pE3yNbTAaThl MOJYyYEHHOU
3aBUCUMOCTH (PU3MUECKUX BEIMYHMH B BUJE TAOIHUIl U TPaUKOB, AeIaTh BBIBOJABI 110 pe3yJbTaTaM
UCCIIEIOBaHMS;

coOmro1aTh nmpaBuiia 0€30MacHOro TpyAa MpY MPOBEACHUH MCCIICIOBAHUNA B paMKaX y4eOHOTO
AKCIIEPUMEHTa, Y4eOHO-MCCIIEI0BAaTENbCKOW M MPOEKTHOM JEATENbHOCTH C HCIOIb30BaHUEM
M3MEPUTENBHBIX YCTPOMCTB U 1TaOOPaTOPHOTO 00OPYIOBaHUS;

pemarb pacu€THBIC 3a[]a4 C SIBHO 3aJJaHHON (PU3NYECKON MOJIENbIO, UCIIONB3Ys (PU3NUECKUe
3aKOHBI M MPHUHIIMIIBI, Ha OCHOBE aHajJW3a YCJOBHS 3a/Jaydl BBIOMpPATh (U3UYECKYI0 MOJEINb,
BBIIETISITh (PU3NYECKUE BETMYMHBI U (POPMYIIbI, HEOOXOAUMBIE ISl €€ peleH s, TPOBOAUTH PacU&Thl
Y OLIEHUBATh PEATBHOCTDH MOJYYCHHOTO 3HAUCHHSI (PU3UYECKON BEIIMUMHBI,

pelaTrh KaueCTBEHHBbIE 3a/Jayd: BBICTPAaUBaTh JIOTMUYECKH HENPOTUBOPEUMBYIO LENOUKY
paccyXIeHUi ¢ OTIOpPOi Ha U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (pU3HUecKUe SBICHUS;

MCIOJIb30BaTh MPHU PELICHUU y4eOHBIX 3a7jad COBPEMEHHbIE MH(OPMAIMOHHBIE TEXHOJIOTHH
IUIS TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALMH U MPEICTaBICHHUS yueOHOM 1 HAyYHO-TIOMYJISIPHON
uH(pOpMaIINY, TTOyYeHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH aHAJIM3UPOBATH MOJIyYaEMYIO
nH(popMaIuio;

MIPUBOJIUTH IPUMEPHI BKJIaJa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTUE HAYKH,
00BSICHEHHUE MPOIIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BATh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KU3HU AJISI 0OeCIIeUeHUs
0€30MacHOCTH MPHU OOpalIeHUH ¢ MPUOOpaMU U TEXHUYECKUMH YCTPONCTBAMH, ISl COXpaHEHUS
3JI0pOBbS U COOTIOACHUS HOPM DKOJIOTMYECKOTO MOBEJCHHS B OKPYKaIOILIEH Cpee;

paboTaTh B TPYIIE C BHINOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX POJICH, TUNIAHUPOBATh PaboTy
TPYIIIbI, PAMOHAIBHO PAaCIPeeIATh 00s3aHHOCTH U IJIAHUPOBATH JIEATENBHOCTh B HECTaHJAPTHBIX
CUTyallusiX, aJeKBAaTHO OIICHUBATh BKJIaJ KaXJOro M3 YYaCTHUKOB TpPYINIbl B pELICHUE
paccMaTpuBaeMoi TPOOJIEMBI.



TEMATHYECKOE INTAHUPOBAHME 10 KJIACC

JyeKTpoHHBbIe (LM pPOoBbIE)

Ne i/ HaumeHoBaHue pa3/iejioB M TeM NPOTPAMMBbI
KouunyecTBo 4acoB o0pa3oBaTe/ibHbIE Pecypchl
Pazngen 1. PUSUKA U METOJAbI HAYYHOTI'O ITIO3HAHUSA
1.1 ®dusuka 1 METO ay4qHOTO TTO3HA 2 brbmiorexa LOK
. M3UKa U METObl HAyYHOr'0 IO3HAHUS
A Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
)1 K 5 bubmuorexa [JOK
’ HHeMatTHia https://m.edsoo.ru/7f41bf72
Bbu6nmuoreka [JOK
2.2
Hutammica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
. + +
2.3 3aKOHBI COXpPaHEHHUS] B MEXAHHUKE 4+1 xp + lmp https-//m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISAIPHAS ®U3UKA U TEPMOJIUHAMUKA
3.1 OcHo 0JICK 0-KUHETHUYECKOU TE€O 8+1 brbmiorexa LOK
) HOBBI MOJICKYJISPHO-KHHETHY 1 Teopun 1|
YIAp P P https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
. +
32 OCHOBbI TepMOAHHAMHKH ot+1p https://m.edsoo.ru/7t41bf72
bu6mmoreka [IOK
3.3 ArperaTHble COCTOSTHUS BenecTBa. Da30Bbie MEPEXOIbl 5 https-//m.edsoo.ru/7f41bf72
Hroro no pazneny 24
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Bbu6nuoreka [JOK

4.1 3 9+1
fierTpocTatiia P https://m.edsoo.ru/7f41bf72
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IHOYPOYHOE IINTAHUPOBAHME 10 KJIACC

Ne
n/n

Cpoxu

Tema ypoka

KoanuecTBO
4acoB

®opmupoBanme GyHKIUOHAIBHOI IPAMOTHOCTH

®usuka — Hayka o npupojae. Hayunsie
METO/bI TO3HAHUS OKPYKAIOLIEro MUpa

[TpuMeHUTHh COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIE
3HAHUS JUTSIOOBSICHEHHUSI SIBIICHUSI OPUEHTHPOBATHCS B
Pa3IMYHBIX UCTOYHHUKAX HH(POPMAIHH (TEKCTE Y4eOHOTO
1ocoOusi, HayYHO-TIOMYJISIPHON TUTEparType,
OMOJIOTUYECKHX CIOBAPSX U CIIPABOYHHUKAX,
KOMITHIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE),
aHAJTM3UPOBATh UH(OPMAIIMIO PA3IUYHBIX BUIOB U (hopM
MIpe/ICTaBICHUS], KPUTUUYECKH OLICHUBATD €&
JOCTOBEPHOCTH U

HenpotuBopeunBOCTb.

Poine 1 MecTo ¢pu3uKu B pOpMHUPOBAHUU
COBPEMEHHOW HAYYHOU KapTUHBI MUpPA, B
MIPAKTUYECKON JESTENbHOCTH JTIOAEH

CamocToATenbHO BEIOMPATh ONTUMANIBHYIO (PopMy
MPEJCTaBICHUS OMOIOTUIECKOMNH(POPMALIUH (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTOE).

MexaHnueckoe ABHKCHHE.
OTHOCHUTENBLHOCTh MEXaHHYSCKOT'O
nerxkeHud. [lepemenienue, CKOpocThb,
YCKOpEHHE

OnwuceIBaTh U OICHUBATH CITOCOOBI, KOTOPHIC UCTIONB3YIOT
y4€HbIE, YTOOBI 00ECTIeYNTh HAIEKHOCTh JTAHHBIX U
JIOCTOBEPHOCTHOOBsICHEHUH. [IpMeHUTH
COOTBETCTBYIOIIME €CTECTBEHHOHAYYHbIC 3HAHUS JJIs1
o0bsicHeHus siBiieHMs. Pacio3HaBaTh u (hopMyIHpoBaTh
1eJTb JAHHOTO UCCIIeOBaHMs (POPMyITUPOBATH 3alPOCHI U
MPUMEHSTH Pa3IMYHbIE METO/IBI IPU TIOUCKE M 0TOOpE
dbuzmveckoit nHGOpMaIIK, HEOOXOTUMOM /IS
BBITTOJIHEHUS YICOHBIX 3a71a4.

PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHUE

CamocToATeNnbHO BRIOMPATh ONTUMANIBHYIO (PopMy
MpeACTaBICHUS OMOTOTHYECKOHNH(pOpMAIIUU (CXEMBI,
rpaduku, TuarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTOE).




CamocToATenbHO BRIOMPATh ONTUMANIBHYIO (PopMy

PaBHOyCKOpEHHOE IIPSIMOJIMHEWHOE .
1 MpeACTaBICHUS OMOTOTHYECKOHNH(POpMAIIUU (CXEMBI,

JBYDKEHUE
rpaduku, TUarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTOE).

[TpuMeHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIE
3HAHMA JISI00BSCHEHUS SBJICHUS OPUCHTUPOBATHCS B
Pa3NUYHBIX UCTOYHUKAX UH(OpMaIuu (TeKcTe yueOHOro
10co0MsI, HAYYHO-TIOITYJISIPHOM JITeparype,
OMOJIOTMYECKUX CIIOBAPSIX U CIIPABOYHUKAX,

1 KOMITHIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHETE),
aHAJTM3UPOBATHh UH(OPMAIIMIO PA3IUYHBIX BUIOB U (hopM
IPEICTaBICHNS, KPUTHIECKH OLIEHUBATH €&
JOCTOBEPHOCTH U

HenpotuBopeunBOCTb.

CBoOoaHoe majienue. Y CKopeHue
CBOOOIHOTO ITaICHUSA

OnwuceIBaTh U OLEHUBATH CIIOCOOBI,KOTOPHIE UCTIONB3YIOT
y4€HbIE, YTOOBI 00€CTIeYNTh HAIEKHOCTh JTAHHBIX U
JIOCTOBEPHOCTHOOBsICHEHUH. [IpMeHUTH

o COOTBGTCTByIOH.II/Ie €CTGCTBGHHOHay‘IHBI€ 3HAHUSA IJIA
KpuBonuneiinoe nBuxenue. [Iprmxenue

. 1 oObsicHeHUS siBIeHUs. PacriozHaBaTh 1 GOpMyIMPOBATH
MaTepUATLHON TOYKH 110 OKPYKHOCTH

11eJTb IAHHOTO UCCIIeIOBaHUS (POPMYJIMPOBATH 3aIPOCHI H
MPUMEHSITh Pa3IMYHbIC METOJIBI IIPU TTOUCKE U 0TOOpE
¢dbuzmveckoit nHGOpMaIIK, HEOOXOTUMOM /IS
BBITIOJIHCHU A y‘-I€6HBIX 3a4a4.

YMeHrne KpUTUYECKH OIICHUBATh U MHTEPIPETHPOBATH
nHpopManuo GU3NIECKOTO COJAEPIKAHMS, BKIIOUAOIIYIO

[Tpunuun otHOCUTENBHOCTH [ anumes. TMICEBJIOHAYYHbIC 3HAHUS U3 Pa3IMYHBIX HCTOUHHUKOB
HNuepumansubie cuctemsl otcuera. [lepBbiit 1 (cpenctBa MaccoBoi HH(pOpPMAIIUU, HAYIHO-TIOMYJISIPHBIC
3akoH HproToHa MaTepuabl), paCCMaTPUBATh TNI00ATBHBIC YKOJIOTHUECKUE

poOIEeMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO
K HUM COOCTBEHHYIO N03U1IHI0. CaMOCTOSATENBHO




BBIOMPATH ONTUMAIIBHYIO (POPMY MIPEICTABICHUS
OounosornueckoMnHpopManuu (CXeMbl, rpaduKH,
JTUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTOE).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu
cui. Bropoi 3akoH Herorona st
MaTepUaIbHON TOYKH

CamocToATenbHO BRIOMPATh ONTUMANIBHYIO (PopMy
MPEJCTaBICHUS OMOIOTUIECKOHNH(POPMALIUH (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTOE).

10

Tpernii 3akoH Hbr0TOHA [U1s1 MaTEpUAIIBHBIX
TOYEK

OnwuchIBaTh U OICHUBATH CITOCOOBI, KOTOPHIC UCTIONB3YIOT
y4€HbIE, YTOOBI 00€CTIeYNTh HAIEKHOCTh JTAHHBIX U
JIOCTOBEPHOCTHOOBsICHEHUH. [IpMeHUTH
COOTBETCTBYIOIIME €CTECTBEHHOHAYYHbIC 3HAHUS 1151
o0bsicHeHus siBiieHMs. Pacio3HaBaTh u (hopMyIupoBaTh
1eJTb JAHHOTO UCCIIOBaHMs (POPMyITUPOBATH 3alPOCHI U
MPUMEHSTH Pa3IMYHbIE METO/IBI TIPU TIOUCKE M 0TOOpE
dbuzmveckoit nHGOpMaIIK, HEOOXOTUMOM ISt
BBITTOJIHEHUS YICOHBIX 3a71a4.

11

3aKOH BCEMHUPHOTo TAroTeHus. Cumna
TspkecTu. [lepBas kocMHuueckasi CKOpOCThb

YMeHne KpUTUYECKU OLIEHUBATh U MHTEPIPETUPOBATH
nH(popManuo GU3NIECKOTO COAEPIKAHMS, BKIIOUAOIIYIO
TICEB/IOHAYYHBIC 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB
(cpenctBa MaccoBoi HH(pOpPMAIIUU, HAYIHO-TIOMYJIIPHBIC
MaTrepHuabl), pacCMaTpUBaTh II100aTbHBIE YKOJIOTHYECKUE
poOIEMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO
K HUM COOCTBEHHYIO N03U1IHI0. CaMOCTOSATENBHO
BBIOMPATH ONTUMAIIBHYIO (POPMY ITPECTABICHUS
OuosiornyeckoiH(pOpMaIuu (CXeMsbl, TpaQuKH,
JUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTOE).

12

Cuna ynpyroctu. 3akoH ['yka. Bec tena

[TpuMeHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIC
3HAHMA JISI00BICHEHUS SABJICHUS OPUCHTUPOBATHCS B
Pa3NUYHBIX UCTOYHUKAX UH(OpMaIuu (TeKcTe yueOHOro
10co0MsI, HAYYHO-TIOITYJISIPHOH JITeparype,
OMOJIOTMYECKUX CIIOBAPSIX U CIIPABOYHUKAX,




KOMIIBIOTEPHBIX 0a3ax AaHHBIX, B IHTepHETE),
aHATM3UPOBATh HH(OPMAITUIO PA3TIUYHBIX BUIOB U (OpM
MPEJCTaBICHUS, KPUTUUECKU OI[CHUBATH €€
JOCTOBEPHOCTb U

HenpotuBopeunBoCTS.

Cuna tpenus. Koadunment tpenuns. Cuna

CamocTosTenbHO BRIOUPATh ONTHMAIBHYIO (hOpMy

13 COIPOTHUBIICHUS TIPU JBUKCHUHU TeJa B MpeiCTaBIeHHs OMOJIOTHYECKOMHH(pOPMAIUH (CXEMBI,
KUJKOCTH WM Tase rpaduku, TuarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTOE).
OnwuceIBaTh U OLIEHUBATH CIIOCOOBI,KOTOPHIE UCTIONB3YIOT
y4€HbIe, YTOOBI 00€CTIeYUTh HaIEKHOCTh JaHHBIX U
JIOCTOBEPHOCTHOOBsICHEHUH. [[puMeHnTh
[ToctynaTenbHoe U BpalaTeabHOE JBUKECHHE
. COOTBETCTBYIOIIME €CTECTBEHHOHAYYHbIE 3HAHUS IS
abCoMIOTHO TBEPIOTO TeNla. MOMEHT CHUJIBL.
14 . oObsicHeHUS siBNeHUs. PacriosHaBaTh 1 GOpMyIMPOBATH
[Tnevo cumbl. YciioBusi paBHOBECUS TBEPAOTO
1[eJTh TAHHOTO UCCIIeI0OBaHUS (POPMYIIMPOBATh 3aMPOCHI U
Tena
MPUMEHSITh Pa3JIMYHbIC METOBI IPU TIOUCKE U 0TOOpe
¢busnueckoit mHPpopMaIK, HEOOXOTUMOM IS
BBHITIOJTHEHUS yUEOHBIX 3a]1a4.
[IpMeHHUTH COOTBETCTBYIONINE €CTECTBEHHOHAYYHbIE
3HAHUA JUISIO0BSICHEHUS IBJICHUSI OPUEHTHUPOBATHCS B
Pa3NUYHBIX UCTOYHUKAX UH(OpMaIuK (TeKcTe yueOHOro
NMryiibc MaTepuaabHON TOUKH, CHCTEMBI MOCOOHSI, HaY4HO-TIONY IAPHOH TUTEPaType,
OMOJIOTMYECKHX CIIOBAPSX U CIIPABOYHUKAX
MaTepUaIbHBIX TOYEK. IMITyIbC CHUITBL. P P ’
15 KOMITHIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE),

3aKOH COXpaHEHMs UMIyJibca. PeakTuBHOE
JBUKCHHE

aHAJTM3UPOBATh UH(OPMAIIMIO PA3TUYHBIX BUIOB U (hopM
IPEeICTaBICHNS, KPUTHYIECKH OLIEHUBATH €&
JOCTOBEPHOCTH U

HenpotuBopeunBOCTb.




PabGora u MOIIHOCTH CHIJIBI. Kunernueckas

CamocToATenbHO BRIOMPATh ONTUMANIBHYIO (PopMy

16 SHEpTHs MaTepuaibHON Touku. Teopema 00 MpeACTaBICHUS OMOTOTHYECKOHNH(POpMAIIUU (CXEMBI,
M3MEHEHUU KUHETUYEeCKOW SHEPTUU rpaduKu, TuarpaMMsbl, TaOJIUIBL, PUCYHKHU U APYTOE).
OnwuceIBaTh U OLEHUBATH CIIOCOOBI,KOTOPHIE UCTIONB3YIOT
y4€HbIE, YTOOBI 00€CTIeYNTh HAIEKHOCTh JTAHHBIX U
JIOCTOBEPHOCTHOOBsICHEHUH. [IpMeHUTH
ITorenuumaneHas sHeprus. [loreHnnanbHas
. COOTBETCTBYIOIIME €CTECTBEHHOHAYYHbIE 3HAHUS IS
SHEprus ynpyro nehopMUpPOBaHHOM
17 oObsicHeHUS siBIeHus. Pacrio3HaBaTh U GOpMyIMPOBATH
npyxuHsbl. [loTeHnnanbHas sHeprus Tena
1[eJb JAaHHOTO HCCieloBaHus (OpMYIIMPOBATh 3aMPOCHI U
BOJIM3U MTOBEPXHOCTH 3eMIIH
MPUMEHSTh pa3jINdHble METObI PU MOUCKE U 0TOOpE
¢busnueckoit mHGpopMaIIK, HEOOXOTUMOM IS
BBHITIOJTHEHUS yUEOHBIX 3a]1a4.
OnuceIBaTh U OLEHUBATH CIIOCOOBI,KOTOPHIE UCTIONb3YIOT
y4€HbIe, YTOOBI 00€CTIeYNTh HaIEKHOCTh JaHHBIX U
[ToTeHunanbHble U HEMOTEHIIUAIBHBIE CUJIBL. JOCTOBEPHOCTHOOBsACHEHUH. [IpuMeHnTh
CBs3b pabOTHI HEMTOTEHIIMATIBHBIX CHII C COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC 3HAHUS JIS
18 M3MEHEHHEM MEeXaHHUECKOW SHEprun o0BsicHeHUS sBIeHUs. Pacnio3HaBaTh 1 popMyIHpOBaTH
CHCTEMBI Tell. 3aKOH COXPaHEHUS 1[eJTh TAHHOTO UCCIIeI0OBaHUs (POPMYIIMPOBATh 3aMPOCHI U
MEXaHHYECKOUN SHEepPTrun NPUMEHSTH Pa3IMYHbIE METO/IbI IPU TIOUCKE U 0TOOpE
dbuzmveckoit nHGOpMaIIK, HEOOXOTUMOM /IS
BBITIOJTHEHUS yUEOHBIX 3a]1a4.
YMeHue KPUTUYECKU OIICHUBATh U MHTEPIIPETUPOBATH
uHpopMannio HU3NIECKOTO COAEPIKaHUS, BKIIIOYAIOIIYIO
JlaGopatopnas pabota «lccnenoBanue TMICEBJIOHAYYHbIC 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB
19 CBSI3U pabOThI CUIIBI C U3MEHEHUEM (cpeactBa MaccoBoii HH(OPMALIUY, HAYYHO-TIOMYJISIPHbIE

MEXaHUYECKOI SHEepruu Tella Ha puMepe
PacCTsKEHUS PE3UHOBOTO KIyTay

MaTepHuabl), pacCMaTPUBATh II100aTbHBIE YKOJIOTHIYESCKUE
po0JIeMbI COBPEMEHHOCTH, (HOPMHUPOBATH 11O OTHOIIEHHUIO
K HUM COOCTBEHHYIO N03HIIHI0. CaMOCTOSATEIBHO
BBIOMPATH ONTUMAIIBHYIO (POPMY ITPEICTABICHUS




OuosiornyeckoiH(pOpMaIuu (CXeMbl, TpapuKH,
JUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTOE).

20

KonrponsHas padora no reme «Kunemaruka.

JluHamuka. 3aKOHbI COXpaHEHHUSI B
MEXaHUKE»

CamocToATenbHO BRIOMPATh ONTUMANIBHYIO (PopMy
MPEJCTaBICHUS OMOIOTUIECKONNH(POPMALIUH (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTOE).

21

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHoBCKOE
newkenue. uddysus

[TpuMEeHNTH COOTBETCTBYIOIINE ECTECTBEHHOHAYYHBIE
3HAHMA JISI00BICHEHUS SBJICHUS OPUCHTUPOBATHCS B
Pa3NUYHBIX UCTOYHUKAX UH(OpMaIuu (TeKcTe yueOHOro
10co0MsI, HAYYHO-TIOITYJISIPHOM JITeparype,
OMOJIOTMYECKUX CIIOBAPSIX U CIIPABOYHUKAX,
KOMITHIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE),
aHAJTM3UPOBATh UH(OPMAIIMIO PA3ITUYHBIX BUIOB U (hopM
IPEeICTaBICHNS, KPUTUYECKH OLIEHUBATH €&
JOCTOBEPHOCTH U

HenpotuBopeunBOCTb.

22

Xapaxkrtep JBHKEHUS U B3aUMOECHCTBUSA
YyacTHUll BeuiecTsa. Moienu CTpoeHus ra3os,
YKUJIKOCTEN U TBEPIBIX TEIl

OnuceIBaTh U OLEHUBATH CIIOCOOBI,KOTOPHIE UCTIONb3YIOT
y4€HbIe, YTOOBI 00€CTIeYNTh HaI&KHOCTh JaHHBIX U
JIOCTOBEPHOCTHOOBsICHEHUH. [[puMeHnTh
COOTBETCTBYIOIIME €CTECTBEHHOHAYYHbIC 3HAHUS JJIs1
o0bsicHeHus siBiieHus. Pacio3HaBaTh u (hopMyIupoBaTh
1eJIb JAHHOTO UCCIIe0BaHMs (POpMyITMpPOBATh 3alpPOCHl U
MPUMEHSATH pa3IMYHbIE METO/IbI IPU TIOUCKE U 0TOOpE
dbuzmveckoit nHGOpMaIIK, HEOOXOTUMOM /ISt
BBITIOJTHEHUS yUEOHBIX 3a]1a4.

23

Macca monekyin. KonuyecTBo BemiecTsa.
[TocrosnHas ABoraapo

YMeHne KpUTUYECKU OLIEHUBATh U MHTEPIIPETUPOBATH
uHpopMannio HU3NIECKOTO COAEPIKaHUS, BKIIIOYAIOIIYIO
TMICEBJIOHAYYHbIC 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB
(cpencTBa MaccoBoi HH(pOpPMAIIUU, HAYIHO-TIOMYJISIPHBIC
MaTepHuabl), pacCMaTpUBaTh II100aTbHBIE YKOJIOTHIYECKUE




poOIEeMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO
K HUM COOCTBEHHYO N03HIIHI0. CaMOCTOSATEIBHO
BBIOMPATh ONITUMAJIbHYIO (POpPMY MpeICTaBICHUS
OounosornueckoMnHpopManuu (CXeMbl, rpaduKH,
JTUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTOE).

24

TennoBoe paBHOBecue. Temneparypa u e€
u3Mepenue. [llkana remneparyp Llenscust

CamocToATeNnbHO BEIOMPATh ONTUMANIBHYIO (PopMy
MpEeACTaBICHUS OMOTOTHYECKOHNH(POpMAIIUU (CXEMBI,
rpaduku, TuarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTOE).

25

Uneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

[TpuMeHUTHh COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIE
3HAHMA JISI00BICHEHUS SABJICHUS OPUCHTUPOBATHCS B
Pa3NUYHBIX UCTOYHUKAX MH(OpMaIiK (TeKcTe yueOHOro
10co0MsI, HAYYHO-TIOIYJISIPHOH JITeparype,
OMOJIOTMYECKUX CIIOBAPSIX U CIIPABOYHUKAX,
KOMITHIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE),
aHAJTM3UPOBATh UH(OPMAIIMIO PA3IUYHBIX BUIOB U (hopM
IPEeICTaBICHNS, KPUTUYIECKH OLIEHUBATH €&
JOCTOBEPHOCTH U

HenpotuBopeunBOCTb.

26

AOcomoTHas TeMIeparypa Kak Mepa
CpeaHEeN KUHETUYECKON SHEPTUU ABUKECHUS
MOJIEKYJI. YpaBHeHUE MeHieneeBa-
Knaneiipona

OnuceiBaTh U OLEHUBATH CIIOCOOBI, KOTOPBIE HCIIONH3YIOT
y4€HbIE, YTOOBI 00ECTIeYNTh HAIEKHOCTh JTAHHBIX U
JIOCTOBEPHOCTHOOBsICHEHUH. [IpMeHUTH
COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC 3HAHUS JIS
oObsicHeHUS siBIeHUs. PacriozHaBaTh 1 GOpMyIMPOBATH
1eJTb JAHHOTO UCCIIeOBaHMs (POpMyITHPOBATH 3alpPOCHl U
MPUMEHSTH Pa3IMYHbIE METO/IBI IPU TIOUCKE M 0TOOpE
dbuzmveckoit nHGOpMaIIK, HEOOXOTUMOM /ISt
BBHITIOJTHEHUS yUEOHBIX 3a]1a4.




27

3akon /lanpToHa. ['a30BbIe 3aKOHBI

CamocToATenbHO BRIOMPATh ONTUMANIBHYIO (PopMy
MpeACTaBICHUS OMOTOTHYECKOHNH(POpMAIIUU (CXEMBI,
rpaduku, TUarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTOE).

28

Jlaboparopnast pabota «MccnenoBanue
3aBHCUMOCTH MEXJTy IapaMeTpaMu
COCTOSIHUS pa3peKEHHOTO Ta3a

YMeHne KpUTUYECKU OLIEHUBATh U MHTEPIPETUPOBATH
uHpopMannio HU3NYECKOTO COAEPIKAHUS, BKIIIOYAIOIIYIO
TICEB/IOHAYYHBIC 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB
(cpenctBa MaccoBoi WH(pOpPMAIIUU, HAYIHO-TIOMYJISIPHBIC
MaTepHuabl), pacCCMaTPUBATh II100aTbHBIE YKOJIOTHIYECKUE
po0JIeMbI COBPEMEHHOCTH, (HOPMHUPOBATH 11O OTHOIIEHHUIO
K HUM COOCTBEHHYIO N03HIIHI0. CaMOCTOSATENBHO
BBIOMPATH ONTUMAIIBHYIO (POPMY MIPEICTABICHUS
OuosiornyeckonMHPpOpMaLuu (CXeMsbl, TpapuKy,
JUarpamMmbl, TAOIHIIBI, PUCYHKH U JIPYTOE).

29

N3onporiecchl B €aIbHOM rase u ux
rpadguvecKoe mpecTaBIeHNE

[IpMeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIE
3HAHUA JUISIO0BSICHEHUS IBJICHUSI OPUEHTHUPOBATHCS B
Pa3IUYHBIX UCTOYHUKAX HH(POPMAITHH (TEKCTE Y4eOHOTO
oCcoOus1, HAyYHO-TIOMYJISIPHOM TUTEepaType,
OMOJOTMYECKHX CIOBAPSX U CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbBIX, B IHTEpHETE),
aHATM3UPOBATh HH(OPMAITUIO PA3IUYHBIX BUIOB U (OpM
MIPE/ICTABJICHHS], KPUTUYECKH OIICHUBATH €€
JOCTOBEPHOCTbH U

HenporuBopeunBoCTS.

30

BuyTpenHss sHEprus TEPMOAMHAMUYECKON
CUCTEMBI U CIIOCOOBI €€ U3MEHEHUSI.
KonuuecTBo TemioTs u pabota. BHyTpeHHss
SHEPTUsl OJHOATOMHOTO UJI€aJbHOTO Ta3a

CamocTosTensHO BRIOUPATh ONTHMAIBHYIO (hOpMy
MpEeACTaBICHUS OMOTOTUYECKOHUH(POpMAIIUU (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTOE).

31

Bunae! Tenonepenaun

OnuchIBaTh M OIIEHUBATH CIIOCOOBI,KOTOPBIE UCTIONB3YIOT
y4EHbIC, YTOOBI 00eCTIeYNTh HAAEKHOCTD TAHHBIX U




JIOCTOBEPHOCTHOOBsICHEHUH. [IpMeHUTH
COOTBETCTBYIOIIME €CTECTBEHHOHAYYHBIC 3HAHUS JJISI
oObsicHeHUS siBIeHUs. PacriozHaBaTh 1 GOpMyIMPOBATH
1eJTb JAHHOTO UCCIIeOBaHMs (POpMyITHPOBATH 3alpPOCHl U
MPUMEHSTH Pa3IMYHbIE METO/IBI IPU TIOUCKE M 0TOOpE
¢busnueckoit nHPpopMaIK, HEOOXOTUMOM IS
BBHITIOJTHEHUS YUEOHBIX 3a]1a4.

32

VY neapHas TEIIOEMKOCTH BEIIECTBA.
KonuuecTBO TEmIOTH Npu TEIIoNepeaaye.
AnuabaTHBIN mporiece

OnuceIBaTh U OLEHUBATH CIIOCOOBI,KOTOPHIE UCTIONb3YIOT
y4€HbIe, YTOOBI 00€CTIeYNTh HaIEKHOCTh JaHHBIX U
JIOCTOBEPHOCTHOOBsICHEHUH. [[puMeHnTh
COOTBETCTBYIOIIME €CTECTBEHHOHAYYHbIC 3HAHUS 1151
o0bsicHeHus siBlieHMs. Pacio3HaBaTh u (hopMyIHpoBaTh
1eJIb JAHHOTO UCCIIe0BaHMs (POPMyITMpPOBATh 3alpOCHl U
MPUMEHSATH Pa3IMYHbIE METO/IbI IPU TIOUCKE U 0TOOpE
dbuzmveckoit nHGOpMaIIK, HEOOXOTUMOM /ISt
BBITIOJTHEHUS yUEOHBIX 3a]1a4.

33

[TepBbIii 3aKOH TEPMOAMHAMHUKHU U €TO
MPUMEHEHHE K U30Ipolieccam

YMeHue KpUTUYECKU OIICHUBATh U MHTEPIIPETUPOBATH
uHpopMannio HU3NIECKOTO COAEPIKAHUS, BKIIOYAIOIIYIO
TMICEBJIOHAYYHbIC 3HAHUS U3 PA3INYHBIX HCTOYHUKOB
(cpenctBa MaccoBoi HH(pOpPMAIIUU, HAYIHO-TIOMYJISIPHBIC
MaTepHuabl), pacCMaTpUBATh II100aTbHBIE YKOJIOTHIECKUE
po0JIeMbI COBPEMEHHOCTH, (HOPMHUPOBATH 11O OTHOIIEHHUIO
K HUM COOCTBEHHYIO N03HIIHI0. CaMOCTOSATEIBHO
BBIOMPATh ONITUMAJIbHYIO (POpPMY MpeICTaBICHUS
OuosiornyeckonMHPpOpMaLuu (CXeMsbl, TpapuKHy,
JUarpamMmbl, TAOIHIIBI, PUCYHKH U JIPYTOE).

34

HeoOpatumocTs npo1ieccoB B MpUpOIE.
BTopoii 3ak0H TepMOJIUHAMUKHI

CamocTosTensHO BRIOUPATh ONTHMAIBHYIO (OpMy
MpEeACTaBICHUS OMOTOTUYECKOHUH(POpMAIIUU (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTOE).
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[punuun nevictus u KIIJ{ TermnoBoit
MAalIuHEBI

[TpMEeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIE
3HAHUS JUTSIOOBSICHEHHUSI SIBIICHUSI OPUEHTHPOBATHCS B
Pa3IMYHBIX UCTOYHUKAX HH(POPMAITHH (TEKCTE Y4eOHOTO
oco0us1, HayYHO-MIOMYJISIPHOM IUTEpaType,
OMOJIOTMYECKHX CIOBAPSIX U CIIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbBIX, B THTEpHETE),
aHATM3UPOBATh MH(OPMAITHIO PA3TIUYHBIX BUIOB U (OpM
MIPE/ICTABJICHHS], KPUTUYECKH OIICHUBATH €&
JOCTOBEPHOCTb U

HenpotuBopeunBoCTS.

36

[uxn Kapno u ero KITJ

YMeHne KpUTUYECKU OLIEHUBATh U MHTEPIPETUPOBATH
uHpopMannio HU3NIECKOTO COAEPIKaHUS, BKIIIOYAIOIIYIO
TICEB/IOHAYYHBIC 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB
(cpenctBa MaccoBoi WH(pOpPMAIIUU, HAYIHO-TIOMYJISIPHBIC
MaTepHuabl), pacCMaTpUBaTh II100aTbHBIE YKOJIOTHYECKUE
po0JIeMbI COBPEMEHHOCTH, (HOPMHUPOBATH 11O OTHOIIEHHUIO
K HUM COOCTBEHHYIO N03U1IHI0. CaMOCTOSATENBHO
BBIOMPATH ONTUMAIIBHYIO (POPMY MTPEICTABICHUS
OuosiornyeckonH(pOpMaIuu (CXeMbl, TpaQuKH,
JrarpamMmbl, TAOIHIIBI, PUCYHKH U JIPYTOE).

37

DKosorndeckre mpoodIeMbl
TEIUIOPHEPTeTHKI

OnwuceIBaTh U OICHUBATH CITOCOOBI, KOTOPHIC UCTIONB3YIOT
y4€HbIE, YTOOBI 00€CTIeYNTh HAIEKHOCTh JTAHHBIX U
JIOCTOBEPHOCTHOOBsICHEHUH. [IpMeHUTH
COOTBETCTBYIOIIME €CTECTBEHHOHAYYHbIC 3HAHUS JJIs1
o0bsicHeHus siBiieHMs. Pacio3HaBaTh u (hopMyIHpoBaTh
1eJTb JAHHOTO UCCIIe0BaHMs (POpMyITUPOBATh 3aIpPOCHl U
MPUMEHSTH Pa3IMYHbIE METO/IBI IPU TIOUCKE M 0TOOpE
dbuzmveckoit nHGOpMaIIK, HEOOXOTUMOM /ISt
BBITTOJIHEHUS YICOHBIX 3a71a4.
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Oo6o06maromuit ypok «MomnekynspHas
¢u3rka. OCHOBBI TEPMOTMHAMHKIY

CamocToATenbHO BRIOMPATh ONTUMANIBHYIO (PopMy
MpeACTaBICHUS OMOTOTHYECKOHNH(POpMAIIUU (CXEMBI,
rpaduku, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H IPYTOE).

39

KontponbHas paboTa mo teme
«MonekymnspHas ¢puzuka. OCHOBBI
TEPMOJUHAMUKI

YMeHne KpUTUYECKU OLIEHUBATh U MHTEPIPETUPOBATH
uHpopMannio HU3NYECKOTO COAEPIKAHUS, BKIIIOYAIOIIYIO
TICEB/IOHAYYHBIC 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB
(cpenctBa MaccoBoi WH(pOpPMAIIUU, HAYIHO-TIOMYJISIPHBIC
MaTepHuabl), pacCCMaTPUBATh II100aTbHBIE YKOJIOTHIYECKUE
po0JIeMbI COBPEMEHHOCTH, (HOPMHUPOBATH 11O OTHOIIEHHUIO
K HUM COOCTBEHHYIO N03HIIHI0. CaMOCTOSATENBHO
BBIOMPATH ONTUMAIIBHYIO (POPMY MIPEICTABICHUS
OuosiornyeckonMHPpOpMaLuu (CXeMsbl, TpapuKy,
JUarpamMmbl, TAOIHIIBI, PUCYHKH U JIPYTOE).

40

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue u kunenue

[IpMeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIE
3HAHUA JUISIO0BSICHEHUS IBJICHUSI OPUEHTHUPOBATHCS B
Pa3IUYHBIX UCTOYHUKAX HH(POPMAITHH (TEKCTE Y4eOHOTO
oCcoOus1, HAyYHO-TIOMYJISIPHOM TUTEepaType,
OMOJOTMYECKHX CIOBAPSX U CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbBIX, B IHTEpHETE),
aHATM3UPOBATh HH(OPMAITUIO PA3IUYHBIX BUIOB U (OpM
MIPE/ICTABJICHHS], KPUTUYECKH OIICHUBATH €€
JOCTOBEPHOCTbH U

HenporuBopeunBoCTS.

41

AOCOIIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTD
BO3ayxa. HackieHHslil map

CamocTosTensHO BRIOUPATh ONTHMAIBHYIO (OpMy
MpeACTaBICHUS OMOTOTUYECKOHNH(POpMAIIUU (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH H IPYTOE).

42

Tsépnoe Teno. Kpucrannuueckue u
amopdHbIe Tema. AHU30TPOIHS CBOMCTB

OnuceiBaTh U OLEHUBATH CIIOCOOBI, KOTOPBIE HCIIONH3YIOT
y4€HbIe, YTOOBI 00€CTIeYNTh HaIEKHOCTh JaHHBIX U
JIOCTOBEPHOCTHOOBsICHEHUH. [[puMeHnTh




KpucTayoB. Kuaknue KpucTaibl.
CoBpeMeHHbIE MaTepHUAITBI

COOTBCTCTBYIOIIHNEC CCTCCTBCHHOHAYYHBIC 3HAHUA JIA
oObsicHeHUS siBNeHUs. Pacrio3HaBaTh 1 GOpMyIMPOBATH
1eJIb JAHHOTO UCCIIeIOBaHMs (POpMyITUPOBATh 3alpPOCHI U
MPUMEHSTH Pa3IMYHbIE METO/IBI IPU TIOUCKE M 0TOOpE
dbuzmveckoit nHGOpMaIIK, HEOOXOTUMOM /IS
BBITIOJIHCHU A y‘-I€6HBIX 3aaa4.

43

[InaBnenue u KpucTauM3anus. Y 1eabHast
teriora TiaBneHus. Cyomumarus

OnwuceIBaTh U OICHUBATH CITOCOOBI, KOTOPHIC UCTIONB3YIOT
y4€HBIE, YTOOBI 00ECTICYNTh HAIEKHOCTh JAHHBIX U
JIOCTOBEPHOCTHOOBsICHEHUH. [[puMeHnTh
COOTBETCTBYIOIIME €CTECTBEHHOHAYYHBIC 3HAHUS JJISI
o0bsicHeHus siBIieHMs. Pacio3HaBaTh u (hopMyIupoBaTh
1eJIb JAHHOTO UCCIIe0BaHMs (POpMyITMpPOBATh 3alpPOChl U
IPUMEHSTH pa3IMYHbIE METO/IbI IPU TIOUCKE U 0TOOpE
¢busnueckoit nHPpopMaIIK, HEOOXOTUMOM IS
BBITTOJIHEHUS YICOHBIX 3a71a4.

44

YpaBHEHHE TEIJIOBOTO OajlaHca

YMeHne KpUTUYECKU OLIEHUBATh U MHTEPIPETUPOBAThH
uHpopMannio HU3NYECKOTO COAEPIKAHUS, BKIIIOYAIOIIYIO
TMICEBJIOHAYYHbIC 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB
(cpencTBa MaccoBoil H(OPMAIMH, HAYYHO-TIOMYJIIPHBIC
MaTepHuabl), pacCMaTpUBaTh II100aTbHBIE YKOJIOTHIECKUE
po0JIeMbI COBPEMEHHOCTH, (HOPMHUPOBATH 11O OTHOIIEHHUIO
K HUM COOCTBEHHYIO N03HIIHI0. CaMOCTOSATEIBHO
BBIOMPATh ONITUMAJIbHYIO (POpPMY MpeICTaBICHUS
OounosornueckoMnHpopManuu (CXeMbl, rpaduKH,
JUarpamMmbl, TAOIHIIBI, PUCYHKH U JIPYTOE).

45

DJIeKTpu3anus Tell. DJIEKTPUUECKUH 3apsi.

JIBa BUJIa DIIEKTPUYECKUX 3apsI0B

CamocTosTensHO BRIOUPATh ONTHMAIBHYIO (OpMy
MpeACTaBICHUS OMOTOTUYECKOHUH(POpMAIIUU (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTOE).
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[IpoBOIHUKH, TUATEKTPUKU U
MOJIYTIPOBOIHUKHU. 3aKOH COXPaHEHUS
AIEKTPUUECKOTO 3apsiaa

[TpMEeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIE
3HAHUS JUTSIOOBSICHEHHUSI SIBIICHUSI OPUEHTHPOBATHCS B
Pa3IMYHBIX UCTOYHUKAX HH(POPMAITHH (TEKCTE Y4eOHOTO
oco0us1, HayYHO-MIOMYJISIPHOM IUTEpaType,
OMOJIOTMYECKHX CIOBAPSIX U CIIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbBIX, B THTEpHETE),
aHATM3UPOBATh MH(OPMAITHIO PA3TIUYHBIX BUIOB U (OpM
MIPE/ICTABJICHHS], KPUTUYECKH OIICHUBATH €&
JOCTOBEPHOCTb U

HenpotuBopeunBoCTS.
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Bzaumopeiictue 3apsanoB. 3akoH Kymona.

TodeuHslil JIEKTPUYECKUI 3apsij

OnuceiBaTh U OLEHUBATH CIIOCOOBI, KOTOPHIE HCIIONH3YIOT
y4€HbIE, YTOOBI 00ECTIeYNTh HAIEKHOCTh JTAHHBIX U
JIOCTOBEPHOCTHOOBsICHEHUH. [[puMeHnTh
COOTBETCTBYIOIIME €CTECTBEHHOHAYYHbIE 3HAHUS IS
oObsicHeHUS siBIeHUs. PacriozHaBaTh 1 GOpMyIMPOBATH
1eJb JAaHHOTO HCCieloBaHus (OpMYIIMPOBATh 3aMIPOCHI U
MPUMEHSITh Pa3JIMYHbIC METO/BI IPU TIOUCKE U 0TOOpe
¢busnueckoit nHGpoOpMaIIK, HEOOXOTUMOU IS
BBHITIOJTHEHUS yUEOHBIX 3a]1a4.

48

Hanpsk€HHOCTB 2JIEKTPUYECKOTO MOJIA.
[TpyHIMI Cyneprno3uLy dIEKTPUIECKUX
nosiel. JInHuM HanpsHKEHHOCTH

CamocTosTensHO BRIOUPATh ONTHMAIBHYIO (OpMy
MpeACTaBICHUS OMOTOTUYECKOHNH(pOpMAIIUU (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTOE).

49

PaboTa cuit aieKkTpocTaTHuecKoro mossi.
Ilorenuuan. Pa3HoCTh MOTEHIINAIOB

OmnuceIBaTh M OLIEHUBATH CIIOCOOBI, KOTOPBIE UCTIONB3YIOT
yuéHble, 9TOOBI 00ECTIEYNTh HAEKHOCTD JAHHBIX U
JIOCTOBEPHOCTHOOBsICHEHUH. [[puMeHnTh
COOTBETCTBYIOIIHNE €CTECTBEHHOHAYYHBIC 3HAHUS IS
o0bsicHeHus siBlieHUs. Pacio3HaBaTh u (hopMyIupoBaTh
1eJIb JAHHOTO UCCIIE0BaHMs (POpMyITUpPOBATh 3alpPOChl U
NPUMEHSTH Pa3IMYHbIE METO/IbI IPU TIOUCKE U 0TOOpE




¢busnueckoit nHGpopMaIIK, HEOOXOTUMOM IS
BBITTOJIHEHUS YICOHBIX 3a71a4.

50

HpOBOI[HI/IKI/I " IUSJICKTPUKU B
QJICKTPOCTATUYCCKOM IT0JIC.
HI/IBHGKTpI/I‘IeCKa}I MMPOHUITACMOCTb

CamocToATenbHO BRIOMPATh ONTUMANIBHYIO (PopMy
MPEJCTaBICHUS OMOIOTUIECKONNH(POPMALIUH (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTOE).

51

OnexTpoémkocTs. Konnencarop

YMeHHne KpUTUYECKH OIICHUBATh U MHTEPIIPETHPOBATH
nH(popManuo GU3NIECKOTO COAEPIKAHMS, BKIIOUAOIIYIO
TICEB/IOHAYYHBIC 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB
(cpencTBa MaccoBoil HH(OpPMAIMH, HAYYHO-TIOMYJIIPHBIC
MaTepHalbl), pacCMaTpUBATh II100AIbHBIE SKOJIOTUYECKHE
poOIEeMBI COBPEMEHHOCTH, (POPMUPOBATH 1O OTHOIICHUIO
K HUM COOCTBEHHYIO N03HIIHI0. CaMOCTOSATEIBHO
BBIOMPATh ONITUMAJIbHYIO (POpPMY MpeICTaBICHUS
OounosornueckoMnHpopManuu (CXeMbl, rpaduKH,
JUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTOE).

52

QHGKTpOéMKOCTB IIJIOCKOI'0 KOHACHCATOpA.

OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa

[TpMEeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIE
3HAHUS JUTSIOOBSICHEHHUS SIBIICHUSI OPUEHTHPOBATHCS B
Pa3IMYHBIX UCTOYHUKAX HHPOPMAITHH (TEKCTE Y4eOHOTO
oco0us1, HAyYHO-TIOMYJISIPHOM IUTEpaType,
OMOJIOTMYECKHX CIOBAPSAX U CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbBIX, B IHTEpHETE),
aHATM3UPOBATh HH(OPMAITUIO PA3IUYHBIX BUIOB U (OpM
MIPEICTABJICHHMSI, KPUTUYECKH OIICHUBATH €€
JOCTOBEPHOCTH U

HenpotuBopeunBoCTS.

53

JlaGopatopunas pabora "H3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"

YMeHne KpUTUYECKU OLIEHUBATh U MHTEPIPETUPOBAThH
uHpopMannio HU3NYECKOTO COAEPIKAHUS, BKIIIOYAIOIIYIO
TICEB/IOHAYYHBIC 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB
(cpenctBa MaccoBoi HH(pOpPMAIIUU, HAYIHO-TIOMYJISIPHBIC




MaTepuaibl), paCCMaTPUBATh TNI00ATBHBIC SKOJIOTHUSCKUE
po0JIeMbI COBPEMEHHOCTH, (HOPMHUPOBATH 11O OTHOIIEHHUIO
K HUM COOCTBEHHYIO N03HIIHI0. CaMOCTOSATEIBHO
BBIOMPATh ONITUMAJIbHYIO (POpPMY MpeICTaBICHUS
OounosornueckoMnHpopManuu (CXeMbl, rpaduKH,
JUarpamMmbl, TAOIHIIBI, PUCYHKH U JIPYTOE).

[TpunIMTT NEWCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMMPOBAIBLHOTO amnmapara,

OnuceIBaTh U OLEHUBATH CIIOCOOBI,KOTOPHIE UCTIONIb3YIOT
y4€HbIe, YTOOBI 00€CTIeYNTh HaI&KHOCTh JaHHBIX U
JIOCTOBEPHOCTHOOBsICHEHUH. [[puMeHnTh
COOTBETCTBYIOIIME €CTECTBEHHOHAYYHBIE 3HAHUS IS

54 . o0bsicHeHus siBIieHMs. Pacio3HaBaTh u (hopMyIupoBaTh
CTPYWHOTO MPHUHTEPA. DIIEKTPOCTaTUYECKAs
1eJIb JAHHOTO UCCIIe0BaHMs (POpMyITMpPOBATh 3alpPOChl U
3anuTa. 3a3eMIIeHUE 3JIEKTPONPHOOPOB
IPUMEHSTH pa3IMYHbIE METO/IbI IPU TIOUCKE U 0TOOpE
¢busnueckoit nHPpopMaIIK, HEOOXOTUMOM IS
BBINOJIHEHUS Y4eOHBIX 3ajau.
DNEKTPUUECKUHN TOK, YCIOBUS €TI0
. CamocToAaTenbHO BRIOMPATh ONTUMANIBHYIO (popMy
cymectBoBanud. [loctossHubii TOk. Cuia .
55 MPEJCTaBICHUS OMOIOTUIECKOHNH(POPMALIUH (CXEMBI,
toka. Hanpsbxenne. CornpoTuBienue. 3aKoH
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTOE).
Oma 1t yyacTka 1enu
ITprMeHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIE
3HaHUS JUISI00bSCHEHMS BJICHHUSI OPUEHTUPOBATHCS B
Pa3NUYHBIX UCTOYHUKAX UH(OpMaIun (TeKcTe yueOHOro
TTocie10BaTENbHOE, NapaLIEIbHOE, 11ocoOusi, HayYHO-TOMYJISIPHON JIMTEparType,
OMOJIOTMYECKUX CIIOBAPSIX U CITPABOYHUKAX
CMELIaHHOE COEITMHEHHUE IPOBOJHHUKOB. p p ’
56 KOMITHIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE),

JlabopartopHnast pabora «M3yuenue
CMEIIaHHOTO COCTMHEHHS PE3UCTOPOBY

aHAJTM3UPOBATh UH(OPMAILIMIO PA3ITUYHBIX BUIOB U (hopM
IPEeICTaBICHNS, KPUTUYECKH OLIEHUBATH €&
JOCTOBEPHOCTH U

HenpotuBopeunBOCTb.
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PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
3akoH J[xoyns-Jlenua

OnuceiBaTh U OLEHUBATH CIIOCOOBI, KOTOPHIE HCIIONH3YIOT
y4€HbIe, YTOOBI 00€CTIeYNTh HaIEKHOCTh JaHHbIX U
JIOCTOBEPHOCTHOOBsICHEHUH. [[puMeHnTh
COOTBETCTBYIOIIME €CTECTBEHHOHAYYHbIE 3HAHUS IS
oObsicHeHUS siBIeHus. Pacrio3HaBaTh U GOpMyIMPOBATH
1[eJTh TAHHOTO UCCIIeIOBaHUS (POPMYIIMPOBATH 3aMPOCHI U
MPUMEHSITh Pa3JIMYHbIC METOBI PU TIOUCKE U 0TOOpe
¢busnueckoit nHGpoOpMaIIK, HEOOXOTUMOU IS
BBHITIOJTHEHUS yUEOHBIX 3a]1a4.

58

3axon OMa 15 TTOJTHOH (3aMKHYTOH)
aNeKTpUIecKol 1enu. KopoTkoe 3amMbIKkaHKe.
JlaGopatopnas pabora «M3mepenue J1C
MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTHBIICHUS»

OnwuchIBaTh U OIICHUBATH CITOCOOBI, KOTOPHIC UCTIONB3YIOT
y4€HbIE, YTOOBI 00ECTIEYNTh HAIEKHOCTh JTAHHBIX U
JIOCTOBEPHOCTbOOBsICHEHUH. [IpMeHUTH
COOTBETCTBYIOIIME €CTECTBEHHOHAYYHbIC 3HAHUS IS
o0bsicHeHus siBiieHMs. Pacio3HaBaTh 1 (hopMyIHpoBaTh
1eJTb JAHHOTO UCCIIEIOBaHMs (POPMyITUPOBATh 3alpPOCHI U
MPUMEHSTH Pa3IMYHbIE METO/IBI IPU TIOUCKE M 0TOOpE
dbuzmveckoit nHGoOpMaIK, HEOOXOTUMOM /ISt
BBITTOJIHEHUS YICOHBIX 3a71a4.

59

DEeKTPOHHAS TIPOBOJMMOCTD TBEPIBIX
METAJUIOB. 3aBUCHMOCTbH COITPOTHBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepXIpoBOJIUMOCTh

YMeHne KpUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATH
nHpopManuo GU3NIECKOTO COJAEPIKAHMS, BKIIOUAOIIYIO
TICEB/IOHAYYHBIC 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB
(cpenctBa MaccoBoi HH(pOpPMAIIUU, HAYIHO-TIOMYJISIPHBIC
MaTepHuabl), pacCCMaTPUBATh II100aTbHBIE YKOJIOTHUYECKUE
po0JIeMbI COBPEMEHHOCTH, (HOPMHUPOBATH 11O OTHOIIEHHUIO
K HUM COOCTBEHHYIO N03U1IHI0. CaMOCTOSATENBHO
BBIOMPATH ONTUMAIIBHYIO (POPMY ITPEICTABICHUS
OuosiornyeckoiH(pOpMaIuu (CXeMsbl, TpaQuKH,
JyarpamMmbl, TAOIHIIBI, PUCYHKH U IPYTOE).
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DnexTpuueckuil Tok B Bakyyme. CBolicTBa
JIEKTPOHHBIX ITyYKOB

CamocToATenbHO BRIOMPATh ONTUMANIBHYIO (PopMy
MpeACTaBICHUS OMOTOTHYECKOHNH(POpMAIIUU (CXEMBI,
rpaduku, TUarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTOE).

61

[TonmynpoBOAHUKH, UX COOCTBEHHAS U
MpUMecHas MPoBOAUMOCTh. CBOICTBA p—n-
nepexo/a. [loaynpoBoJHUKOBBIE TPHUOOPHI

[TpuMeHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIE
3HAHMA JISI00BSCHEHUS SBJICHUS OPUCHTUPOBATHCS B
Pa3NUYHBIX UCTOYHUKAX UH(OpMaIuu (TeKcTe yueOHOro
10co0MsI, HAYYHO-TIOITYJISIPHOM JITeparype,
OMOJIOTMYECKUX CIIOBAPSIX U CIIPABOYHUKAX,
KOMITHIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHETE),
aHAJTM3UPOBATHh UH(OPMAIIMIO PA3IUYHBIX BUIOB U (hopM
IPEICTaBICHNS, KPUTHIECKH OLIEHUBATH €&
JOCTOBEPHOCTH U

HenpotuBopeunBOCTb.
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DIEeKTPUYECKHUI TOK B pacTBOpax U
pacrmiaBax 3JeKTPOJIUTOB.
DNEeKTPOIUTHYECKAs JUCCOLUAIHS.
DIIEKTPOJIN3

OnuceiBaTh U OLEHUBATH CIIOCOOBI, KOTOPHIE HCIIONH3YIOT
y4€HbIE, YTOOBI 00€CTIeYNTh HAIEKHOCTh JTAHHBIX U
JIOCTOBEPHOCTHOOBsICHEHUH. [IpMeHUTH
COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC 3HAHUS JIS
oObsicHeHUS siBIeHUs. PacriozHaBaTh 1 GOpMyIMPOBATH
1eJIb JAHHOTO UCCII0BaHMs (POPMyITUPOBATh 3alPOCHI U
MPUMEHSTH Pa3IMYHbIE METO/IBI IPU TIOUCKE M 0TOOpE
¢dbuzmveckoit nHGOpMaIIK, HEOOXOTUMOM /IS
BBHITIOJTHEHUS YUEOHBIX 3a]1a4.

63

DJIEKTPUUYECKUH TOK B ra3ax.
CaMOCTOSTENBHBIN 1 HECAMOCTOSATEILHBIN
pa3psa. Mounus. [1nazma

YMeHrne KpUTUYECKH OIICHUBATh U MHTEPIPETHPOBATH
nHpopManuo GU3NIECKOTO COJAEPIKAHMS, BKIIOUAOIIYIO
TICEB/IOHAYYHBIC 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB
(cpenctBa MaccoBoi HH(pOpPMAIIUU, HAYIHO-TIOMYJISIPHBIC
MaTepHalbl), pacCMaTpUBATh II100aIbHBIE SKOJIOTUYECKHE
poOIEeMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO
K HUM COOCTBEHHYIO N03U1IHI0. CaMOCTOSATENBHO




BBIOMPATH ONTUMAIIBHYIO (POPMY MIPEICTABICHUS
OounosornueckoMnHpopManuu (CXeMbl, rpaduKH,
JTUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTOE).
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DneKTpuYecKre MpUuOOPHl M YCTPOMCTBA U UX
npaxkTuieckoe npuMmenenue. [Ipasuna
TEXHHUKHU 0€30MacHOCTH

[TpuMeHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIE
3HAHMA JISI00BSCHEHUS SBJICHUS OPUCHTUPOBATHCS B
Pa3NUYHBIX UCTOYHUKAX UH(OpMaIuu (TeKcTe yueOHOro
10co0MsI, HAYYHO-TIOITYJISIPHOM JITeparype,
OMOJIOTMYECKUX CIIOBAPSIX U CIIPABOYHUKAX,
KOMITHIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHETE),
aHAJTM3UPOBATHh UH(OPMAIIMIO PA3IUYHBIX BUIOB U (hopM
IPEICTaBICHNS, KPUTHIECKH OLIEHUBATH €&
JOCTOBEPHOCTH U

HenpotuBopeunBOCTb.
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Oo6o06maromui ypok «IEeKTPOIUHHAMUKA)

CamocToATenbHO BRIOMPATh ONTUMANIBHYIO (PopMy
MPEJCTaBICHUS OMOIOTUIECKOMNH(POPMALIUH (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTOE).
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KonrponsHast pabora o Teme
«Inekrpocraruka. [locTtosHHbBIN
BJIEKTPUYECKUM TOK. TOKU B pa3IuyHbIX
cpenax»

OnwuceIBaTh U OIEHUBATH CIIOCOOBI,KOTOPHIC UCTIOIB3YIOT
y4€HbIe, YTOOBI 00eCTIeYnTh HANEKHOCTh TaHHBIX U
JIOCTOBEPHOCTHOOBsICHeHUH. [[puMeHNUTH
COOTBETCTBYIOIINE ECTECTBCHHOHAYYHBIC 3HAHUS TSI
00BbsscHeHUS siBNIeHUs. PacriosHaBaTh U (OpMyIUPOBATH
1eJTb JAHHOTO UCCIIeIOBaHMS (JOPMYITUPOBATE 3aIIPOCHI
U IPUMEHSTH Pa3IMYHbIC METO/IBI IIPH MTOKCKE U 0TOOpPE
buznueckoit uapopmanyu, He0OOXOTUMON IS
BBITTOJIHEHHSI YYeOHBIX 3a1a4.
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Peseprubiil ypok. KonTponbsHas padora 1o
Teme "DIeKkTpoauHaMuKa"

[TprMeHUTHh COOTBETCTBYIOIINE €CTECTBCHHOHAYYHBIC
3HAHUA ,Z[JI}IOGB}ICHGHI/IH SABJICHUS OPUCHTUPOBATHLCA B
Pa3IMYHBIX UCTOYHUKAX HH(POPMAITHH (TEKCTE Y4eOHOTO
1ocoOusi, HayYHO-TIOMYJISIPHON JTUTEparType,
OMOJIOTUYECKHX CIIOBAPSIX U CITPABOYHUKAX,
KOMIThIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHETE),




aHAJTM3UPOBATh UH(OPMAILIMIO PA3IUYHBIX BUIOB U (hopM
IPEeICTaBICHNS, KPUTHYIECKH OLIEHUBATH €&
JOCTOBEPHOCTH U

HenpotuBopeunBOCTb.
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PesepBubIil ypok. O600maronuii ypok mo
temam 10 knacca

[TpuMeHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIE
3HAHMA JISI00BSCHEHUS SBJICHUS OPUCHTUPOBATHCS B
Pa3NUYHBIX UCTOYHUKAX UH(OpMaIuu (TeKcTe yueOHOro
10co0MsI, HAYYHO-TIOITYJISIPHOM JITeparype,
OMOJIOTMYECKUX CIIOBAPSIX U CIIPABOYHUKAX,
KOMITHIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHETE),
aHAJTM3UPOBATHh UH(OPMAIIMIO PA3IUYHBIX BUIOB U (hopM
IPEICTaBICHNS, KPUTHIECKH OLIEHUBATH €&
JOCTOBEPHOCTH U

HenpotuBopeunBOCTb.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

» dusuka, 10 knace/ Mskumes I'.51., bByxosues b.b., Corckuit H.H. mox penaknueii
[TapdentpeBoit H.A., Akimoneprnoe obmectBo «M3natenscTBo «IIpocBemieHuey

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://myschool.edu.ru/
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